
CHEMISTRY

JEE (MAIN AND ADVANCED) CHEMISTRY

CHEMICAL THERMODYNAMICS

LECTURE SHEET (EXERCISE-I) (LEVEL - I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. An intensive property of theromdynamics means a property which

depends

A. On the amount of the substance only

B. On the nature of the substance only

C. Both on the amount as well as nature of the substance

D. Neither on the amount nor on the nature

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UcHcacQlszHW


Answer: B

Watch Video Solution

2. In which of the following sets, all the properties belong to same

category (all extensive or all intensive)

A. Mass, volume, specific heat

B. Temperature, Pressure, Volume

C. Heat capacity, density, entropy

D. Enthalpy, Interval energy, volume

Answer: D

Watch Video Solution

3. Which is an extensive property of the system?

https://dl.doubtnut.com/l/_UcHcacQlszHW
https://dl.doubtnut.com/l/_cpvYRpI7TstD
https://dl.doubtnut.com/l/_ehsngi4TaQZ8


A. Volume

B. Viscosity

C. Temperature

D. Refractive index

Answer: A

Watch Video Solution

4. A system which can exchange energy with the surrounding but not

matter is called

A. A heterogeneous system

B. An open system

C. A closed system

D. An isolated system

Answer: C

https://dl.doubtnut.com/l/_ehsngi4TaQZ8
https://dl.doubtnut.com/l/_Hv7HDUeiu2Je


Watch Video Solution

5. An isolated system is that in which:

A. There is no exchange of energy with the surroundings

B. There is exchange of mass and energy with the surroundings

C. There is no exchange of mass and energy with the surroundings

D. There is exchange of mass with the surroundings

Answer: C

Watch Video Solution

6. Number of phases present in the following thermodynamic systems

are: 

(a) NH4HS ( s ) ⇔ NH3 (g ) + H2S (g )  (b) CaCO3 ( s ) ⇔ CaO ( s ) + CO2 (g )  (c ) 

N2 (g ) + 3H2 (g ) ⇔ 2NH3 (g )

https://dl.doubtnut.com/l/_Hv7HDUeiu2Je
https://dl.doubtnut.com/l/_WM3cciYbs898
https://dl.doubtnut.com/l/_95MMgRpXh48Y


A. b, c, a

B. c, b, a

C. a, b, c

D. c, a, b

Answer: A

Watch Video Solution

7. A gaseous system changes from state

A P1, V1, T1 to B P2, V2, T2 , B to C P3, V3, T3  and finally from C to

A. The whole process may be called

A. Reversible process

B. Cyclic process

C. Isobaric process

D. Spontaneous process

( ) ( ) ( )

https://dl.doubtnut.com/l/_95MMgRpXh48Y
https://dl.doubtnut.com/l/_HQzmHhua8xik


Answer: B

Watch Video Solution

8. If W = - 20kJ the negative sign indicates that the

A. expanding system gains work energy and does work on the

surroundings

B. expanding system loses work energy and does work on the

surroundings

C. expanding system gains work energy and does work on the system

D. expanding system loses work energy and does work by the

surroundings

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_HQzmHhua8xik
https://dl.doubtnut.com/l/_pDuA9fhPnUDW
https://dl.doubtnut.com/l/_nkcq9MzU6gOh


9. Which of the following statements is correct?

A. Only internal energy is a state function but not work

B. Only work is a state function but not internal energy

C. Both internal energy and work are state functions

D. Neither internal energy nor work is a state function

Answer: A

Watch Video Solution

10. Assertion(A ): Absolute values of internal energy cannot be

determined 

Reason (R ): It is impossible to determine the exact values of constituent

energies of the substances

A. A and R are true, R explains A

B. A and R are true, R does not explain A

https://dl.doubtnut.com/l/_nkcq9MzU6gOh
https://dl.doubtnut.com/l/_edetMadYZILA


C. A is true, but R is false

D. A is false, but R is true

Answer: A

Watch Video Solution

11. The expression [ΔE /ΔT]V represent

A. Heat capacity at constant volume

B. Heat capacity at constant pressure

C. Enthalpy change

D. Entropy change

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_edetMadYZILA
https://dl.doubtnut.com/l/_kvX7Yq8fktkc


12. Assertion (A): Internal energy change in a cyclic process is zero 

Reason (R ): Internal energy is a state function

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: A

Watch Video Solution

13. The enthalpy is maximum for

A. 10gms of water

B. 10gms of ice

C. 10gms of steam

D. same for all

https://dl.doubtnut.com/l/_xbvB64mpkeHH
https://dl.doubtnut.com/l/_EMiibnze1uCB


Answer: C

Watch Video Solution

14. A system absorbs 'xJ' heat and does "yJ" work. Its ΔE is +Ve when

A. y > x

B. x > y

C. y=2x

D. x=y

Answer: B

Watch Video Solution

15. A system absorbs 600J of energy and does work equivalent to 400J J of

energy. The internal energy changes

https://dl.doubtnut.com/l/_EMiibnze1uCB
https://dl.doubtnut.com/l/_wYu9n2gq6g7v
https://dl.doubtnut.com/l/_FNVJsy7VfRlp


A. 1000J

B. 200J

C. 600J

D. 300J

Answer: B

Watch Video Solution

16. A system absorbs 10kJ of heat at constant volume and its temperature

rises from 27 ∘C to37 ∘C. The ΔE of reaction is

A. 100kJ

B. 10kJ

C. 0

D. 1kJ

Answer: B

https://dl.doubtnut.com/l/_FNVJsy7VfRlp
https://dl.doubtnut.com/l/_4tagFr6n5bWd


Watch Video Solution

17. In an adiabatic expansion of ideal gas:

A. W = - ΔE

B. W = ΔE

C. ΔE = 0

D. W=0

Answer: A

Watch Video Solution

18. An ideal gas occuping a volume of 2dm3 and a pressure of 5 bar

undergoes isothermal and irreversible expansion against external

pressure of 1 bar. The final volume of the system and work involved in the

process is

https://dl.doubtnut.com/l/_4tagFr6n5bWd
https://dl.doubtnut.com/l/_kCOBQyEvbLuN
https://dl.doubtnut.com/l/_ralzIu15er6I


A. 10dm3, 1000J

B. 8dm3, - 800J

C. 10dm3, - 800J

D. 10m3, - 1000J

Answer: C

Watch Video Solution

19. Two moles of an ideal gas is expanded spontaneously into a vacuum.

The work done is

A. zero

B. 2J

C. 4J

D. 8J

Answer: A

https://dl.doubtnut.com/l/_ralzIu15er6I
https://dl.doubtnut.com/l/_QQmrLzOaAAFy


LECTURE SHEET (EXERCISE-I) (LEVEL - II (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)

Watch Video Solution

20. The total heat content of a system at constant pressure is

A. Enthalpy

B. Interanl energy

C. Entropy

D. Free energy

Answer: A

Watch Video Solution

1. Which has maximum internal energy at 298K?

https://dl.doubtnut.com/l/_QQmrLzOaAAFy
https://dl.doubtnut.com/l/_qNoCPxAGMPXV
https://dl.doubtnut.com/l/_Wo9jx2BXbnRu


A. helium gas

B. oxygen gas

C. ozone gas

D. equal

Answer: C

Watch Video Solution

2. For a gas having molar mass M, specific heat at constant pressure can

be given as:

A. 
γR

M(γ - 1)

B. 
γ
RM

C. 
M

R(γ - 1)

D. 
γRM
γ + 1

Answer: A

https://dl.doubtnut.com/l/_Wo9jx2BXbnRu
https://dl.doubtnut.com/l/_CkxmjtBBhzSN


Watch Video Solution

3. Latent heat of vapourisation of a liquid at 500k and 1atm pressure is

10K. Cal/mole. What is the change in internal energy when 3 moles of the

liquid is vapourised at the same temperature

A. 27kCal

B. 7k Cal

C. 33k Cal

D. 25k Cal

Answer: A

Watch Video Solution

4. Molar heat capacity of water in equilibrium with ice at constant

pressure is:

https://dl.doubtnut.com/l/_CkxmjtBBhzSN
https://dl.doubtnut.com/l/_rOtxpR1f2z0q
https://dl.doubtnut.com/l/_dKq7fKlcUk1P


A. zero

B. Infinity (∞)

C. 40.45KJK - 1mol - 1

D. 5.48JK - 1mol - 1

Answer: B

Watch Video Solution

5. For polytropic process PVn = constant, Cm (molar heat capacity) of an

ideal gas is given by

A. Cv .m +
R

(n - 1)

B. Cv ,m +
R

(1 - n)

C. Cv ,m + R

D. Cp ,m +
R

(n - 1)

Answer: B

https://dl.doubtnut.com/l/_dKq7fKlcUk1P
https://dl.doubtnut.com/l/_WSu9YRNPMCJ9


LECTURE SHEET (EXERCISE-I) (LEVEL - II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

Watch Video Solution

1. The following is/are extensive property/properties

A. internal energy

B. temperature

C. concentration

D. heat capacity

Answer: A::D

Watch Video Solution

2. If x and Y are two intensive variables then:

https://dl.doubtnut.com/l/_WSu9YRNPMCJ9
https://dl.doubtnut.com/l/_AEDddEpVa7Cb
https://dl.doubtnut.com/l/_kMvqoGftSfiD


A. xy is an intensive variable

B. x/y is an intensive variable

C. (x +y) is an intensive variable

D. dx/dy is an extensive property

Answer: A::B::C

Watch Video Solution

3. During the isothermal expansion of an ideal gas

A. the internal energy remains unaffected

B. the temperature remains constant

C. the enthalpy remains unaffected

D. the enthalpy becomes zero

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_kMvqoGftSfiD
https://dl.doubtnut.com/l/_2mXkiHLqF3lW


4. Which of the following is/are true in the case of an adiabatic process

A. q=W

B. ΔU = q

C. q= 0

D. ΔU = W

Answer: C::D

Watch Video Solution

5. The internal energy of an ideal gas decreases by the same amount as

the work done by the system

A. the process must be adiabatic

B. the process must be isothermal

C. the process must be isobaric

https://dl.doubtnut.com/l/_2mXkiHLqF3lW
https://dl.doubtnut.com/l/_vPUQS2EjmOxX
https://dl.doubtnut.com/l/_3bxfcDugxbE0


D. the temperature must decrease

Answer: A::D

Watch Video Solution

6. For the adiabatic expansion of an ideal gas

A. PVγ= constant

B. TVγ - 1 =  constant

C. TγP1 - γ= constant

D. none of these

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_3bxfcDugxbE0
https://dl.doubtnut.com/l/_Rc1JrZzanhbL


7. In a process a system does 140j of work on the surroundings and only

40J of heat is added to the system. Hence change in internal energy is

A. 180J

B. -180J

C. -23.92 cal

D. -100J

Answer: C::D

Watch Video Solution

8. If a gas absorbs 200J of heat and expands by 500cm3 against a constant

pressure of 2 × 105Nm - 2 then change in internal energy is

A. 23.92Cal

B. -100J

C. +100J

https://dl.doubtnut.com/l/_jikdGTPXUz26
https://dl.doubtnut.com/l/_DKbHahDGVpU6


D. +300J

Answer: A::C

Watch Video Solution

9. 1gH2 gas at STP is expanded so that volume is doubled. Hence, work

done is

A. 22.4L atm

B. 5.6L atm

C. 11.2L atm

D. 1.135KJ

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_DKbHahDGVpU6
https://dl.doubtnut.com/l/_6pZb4NUPeVax


10. 1 mole of an ideal gas A (Cv ,m = 3R) and 2 mole of an ideal gas B are 

Cv .m =
3
2
R  taken in a constainer and expanded reversible and

adiabatically from 1 litre of 4 litre starting from initial temperature of

320K. ΔE or ΔU for the process is (in Cal) (Give your answer after divide

with 240)

A. -240R

B. 240R

C. -1920 Cal

D. -960R

Answer: C::D

Watch Video Solution

( )

11. Two mole of an ideal gas is heated at constant pressure of one

atmosphere from 27 ∘C to 127 ∘C. If Cv ,m = 20 + 10 - 2TJK - 1mol - 1, then q

and ΔU for the process are respectively.

https://dl.doubtnut.com/l/_ZhGkoIjnuSa7
https://dl.doubtnut.com/l/_IiKQmTedg4l9


A. 6362.8J, 4700J

B. 1522.2 Cal, 1124.4 Cal

C. 7062.8 5400J

D. 3181.4J 2350J

Answer: A::B::C

Watch Video Solution

12. The reversible expansion of an ideal gas under adiabatic and

isothermal conditions is shown in the figure. Which of the following

https://dl.doubtnut.com/l/_IiKQmTedg4l9
https://dl.doubtnut.com/l/_wC9khO7YHPca


LECTURE SHEET (EXERCISE-I) (LEVEL - II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS)

statements(s) is (are) correct? 

A. T1 = T2

B. T3 > T1

C. Wisothermal > Wadiabatic

D. ΔUisothermal > ΔUadiabatic

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_wC9khO7YHPca


1.  


Process A → B represents

A. isobaric

B. isochoric

C. isothermal

D. adiabatic

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DyxoT0ZTvCjx


2.  


Work done in the process C → A is

A. zero

B. 11.37L atm

C. 22.76L atm

D. unpredictable

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DyxoT0ZTvCjx
https://dl.doubtnut.com/l/_1tEcS01PO9XE


3.  


The process which occurs in going from B → C is

A. isothermal

B. adiabatic

C. isobaric

D. isochoric

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1tEcS01PO9XE
https://dl.doubtnut.com/l/_pldud5zyJiYf


4. One mole of an ideal gas for which CV = 3/2R heated at a constant

pressure of 1 atm from 250Cto1000C 


What will be the amount of heat change at constant pressure?

A. 223.53 cal

B. 371.25 cal

C. 155.8 Cal

D. 355.68 Cal

Answer: B

Watch Video Solution

5. One mole of an ideal gas for which CV = 3/2R heated at a constant

pressure of 1 atm from 250Cto1000C 


What will be the amount of work done in the process?

A. -62.32 Cal

https://dl.doubtnut.com/l/_pldud5zyJiYf
https://dl.doubtnut.com/l/_Z6wqXCnFMz2M
https://dl.doubtnut.com/l/_K3sRJLr4JBIE


LECTURE SHEET (EXERCISE-I) (LEVEL - II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

LECTURE SHEET (EXERCISE-I) (LEVEL - II (ADVANCED) INTEGER TYPE

QUESTIONS)

B. -140.925 Cal

C. -142.27 Cal

D. -148.5 Cal

Answer: D

Watch Video Solution

1. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_K3sRJLr4JBIE
https://dl.doubtnut.com/l/_yw65aUoYXlvS


1. Among heat capacity molar heat capacity, molarity, molality, mole

fraction, specific heat, the number of extensive properties are?

Watch Video Solution

2. In the present graph, the area of circle A and B are 25 unit and 20 unit

respectively work done will be 5x, units, x= _____ 

Watch Video Solution

https://dl.doubtnut.com/l/_JjMZy53Wwq0G
https://dl.doubtnut.com/l/_UfBlmFJcxTv5


LECTURE SHEET (EXERCISE-II) (LEVEL - I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

3. 1L of NH3 at 27 ∘C is expanded adiabatically to x litres and final

temperature is -123 ∘C. What is the value of x?

Watch Video Solution

4. Calculate the work done by the system in an irreversible (sing step)

adiabatic expansion of 2 mole of a polyatomic gas (γ = 4/3) from 300K

and pressure 10atm to 1 atm: (in KJ) (Give your answer after multiplying

with 2.08).

Watch Video Solution

1. When a reaction is conducted in an open vessel, the heat of reaction is

represented as

https://dl.doubtnut.com/l/_iLcOqiIHNVP7
https://dl.doubtnut.com/l/_KZssl1YQeNFI
https://dl.doubtnut.com/l/_HKyLqePWq5cI


A. ΔH

B. ΔE

C. PΔV

D. ΔnRT

Answer: A

Watch Video Solution

2. The factor which does not influence that heat of the reaction is

A. Pressure

B. Temperature

C. Physical state of substance

D. Number of steps involved in the reaction

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_HKyLqePWq5cI
https://dl.doubtnut.com/l/_A0SS02AUi5n8


3. Assertion(A ): The enthalpies of elements in their standard states are

taken as zero 

Reason (R ): It is impossible to determine the absolute enthalpy of any

substance

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: B

Watch Video Solution

4. The enthalpies of elements under the following conditions are

assumed to be

https://dl.doubtnut.com/l/_A0SS02AUi5n8
https://dl.doubtnut.com/l/_DwLtWspu1Jkm
https://dl.doubtnut.com/l/_lXs5E4ECm78R


A. zero at 298K and 1 atm

B. Unity at 298K and 1 atm

C. zero at 273K and 1 atm

D. Unity at 273K and 1 atm

Answer: A

Watch Video Solution

5. For which one of the following systems DE < DH

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. N2 (g ) + O2 (g ) → 2NO (g )

C. 2NH3 (g ) → N2 (g ) + 3H2 (g )

D. H2 (g ) + I2 (g ) → 2HI (g )

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lXs5E4ECm78R
https://dl.doubtnut.com/l/_lgm8nzxNnIGf


6. Which of the following relationships is correct for a reaction involving

both reactants and products both in either solid or liquid state?

A. ΔH > ΔE

B. ΔH = ΔE

C. ΔH < ΔE

D. ΔH - ΔE = ∞

Answer: B

Watch Video Solution

7. For the reaction , FeCO3 ( s ) → FeO ( s ) + CO2 (g ) , ΔH = 82.8kJ at 25 ∘C

, what is (ΔE or ΔU) at 25 ∘C?

A. 82.8kJ

B. 80.32kJ

https://dl.doubtnut.com/l/_lgm8nzxNnIGf
https://dl.doubtnut.com/l/_dj0Kmp0frg6o
https://dl.doubtnut.com/l/_GhajxeMgS6Vq


C. -2394.77 kJ

D. 85.28 kJ

Answer: B

Watch Video Solution

8.  


The correct is

A. 
A B C D
3 4 2 1

B. 
A B C D
2 3 1 4

C. 
A B C D
1 3 4 2

D. 
A B C D
1 3 4 2

Answer: A

W h Vid S l i

https://dl.doubtnut.com/l/_GhajxeMgS6Vq
https://dl.doubtnut.com/l/_xCFQSiM2z7ho


Watch Video Solution

9. Which are of the following is an exothermic reaction?

A. N2 (g ) + 3H2 (g ) - 92KJ → 2NH3 (g )

B. N2 (g ) + O2 (g ) + 180.8KJ → 2NO (g )

C. H2 (g ) + Cl2 (g ) → 2HClg → 2HCl (g ) , ΔH = - 184.6KJ

D. C ( graphite ) + 2H2 ( s ) → CH4 (g ) + 74.8kJ

Answer: B

Watch Video Solution

)

10. The formation of water from H2 (g ) and O2 (g )  is an exothermic

reaction because

A. H2 (g ) and O2 (g )  have a higher chemical energy that water

B. H2 (g ) and O2 (g )  have a lower chemical energy that water

https://dl.doubtnut.com/l/_xCFQSiM2z7ho
https://dl.doubtnut.com/l/_v4NjSTEnKtgG
https://dl.doubtnut.com/l/_UlcdJ2yL2XBP


C. H2 (g ) and O2 (g )  have a higher temperature that water

D. Energy consideration do not arise

Answer: A

Watch Video Solution

11. The enthalpy of elements in their standard states are taken as zero.

Hence the enthalpy of formation of a compound is

A. always negative

B. always positive

C. positive (or) negative

D. equal to zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UlcdJ2yL2XBP
https://dl.doubtnut.com/l/_UPne9sEPCqGp
https://dl.doubtnut.com/l/_Xwf6MeiqOHl3


12. Identify the reaction in which the heat liberated corresponds to the

heat of formation ΔHf :

A. C (graϕte ′ ) + O2 (g ) → CO2 (g ) +  heat

B. 2H2 (g ) + O2 (g ) → 2H2O (g ) +  heat

C. C ( diamond ) + 2H2 (g ) → CH4 (g ) +  heat

D. S ( rhombic ) + O2 (g ) → SO2 (g ) +  heat

Answer: D

Watch Video Solution

( )

13. In which of the following equations ΔH0 reaction equal to ΔH0
f  for the

product?

A. 2CO2 (g ) + O2 → 2CO2

B. N2 (g ) + O3 (g ) → N2O3 (g )

C. CH4 (g ) + 2Cl2 (g ) → CH2Cl2 ( l ) + 2HCl (g )

https://dl.doubtnut.com/l/_Xwf6MeiqOHl3
https://dl.doubtnut.com/l/_QaJgX872msxk


D. Xe (g ) + 2F2 (g ) → XeF4 (g )

Answer: D

Watch Video Solution

14. Cgraphite + O2 (g ) : ΔH = - 393.5kJ. ΔH of the above reaction cannot be

A. Heat of formation of CO2

B. Heat of combustion of C

C. Heat of reaction

D. Heat of transition

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QaJgX872msxk
https://dl.doubtnut.com/l/_4VbHzuaRPZFP


15. Given that 
1
2
S8 ( s ) + 6O2 (g ) → 4SO3 (g ) , ΔH0 = - 1590kJ. The

standard enthalpy of formation of SO3 is

A. -1590kJmol - 1

B. -397.5kJmol - 1

C. -3.975kJmol - 1

D. +397.5kJmol - 1

Answer: B

Watch Video Solution

16. ΔH0 for a reaction F2 + 2HCl → 2HF + Cl2 is given as -352.8kJ. ΔH0
f

for HF is -268.3KJmol - 1, then ΔH0
f  of HCl would be

A. -22kJmol - 1

B. 880kJmol - 1

C. -91.9kJmol - 1

https://dl.doubtnut.com/l/_roFhomFtRSha
https://dl.doubtnut.com/l/_p88OfOKAtCk2


D. -183.8kJmol - 1

Answer: C

Watch Video Solution

17. The standard enthalpies of formation of

H2O2 ( l ) and H2O ( l ) are - 187.8kJmole - 1 and - 285.8kJmole - 1

respectively. The ΔH0 for the decomposition of one mole of 

H2O2 ( l ) to H2O ( l ) and O2 (g )  is

A. -473.6kJ. mole - 1

B. -98.9kJmole - 1

C. +473.6kJmole - 1

D. +187.8kJmole - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_p88OfOKAtCk2
https://dl.doubtnut.com/l/_IsNN7EUkAjPM


18. The heats of combustion of carbon hydrogen and acetylene are

-394kJ, - 286kJ and - 1301kJ respectively. Calculate heat of formation of

C2H2

A. 621 kJ

B. 454kJ

C. -227 kJ

D. 227 kJ

Answer: D

Watch Video Solution

19. Assertion (A): The enthalpy of formation of H2O ( l )  is greater than

that of H2O (g )  


Reason (R ): Enthalpy change is negative for the condensation reaction

H2O (g ) → H2O ( l )

https://dl.doubtnut.com/l/_O6SKlusHIHsm
https://dl.doubtnut.com/l/_aFYImBLxJXHR


A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: A

Watch Video Solution

20. Work done during the combustion of one mole of CH4 in bomb

calorimeter is

A. zero

B. -101J

C. -24.2J

D. -1J

Answer: A

https://dl.doubtnut.com/l/_aFYImBLxJXHR
https://dl.doubtnut.com/l/_jKSN0jEH87LJ


Watch Video Solution

21. The heats of combustion of ethane, ethene and acetylene are -341.1

kcal, -330 kcal and -310.9 kCal mol - 1 respectively. The best fuel among

them is

A. Ethane

B. Ethene

C. Acetylene

D. All are equal

Answer: C

Watch Video Solution

22. The enthalpy change for the process C ( graphite ) → C(g), ΔH = + xKJ

represents enthalpy of

https://dl.doubtnut.com/l/_jKSN0jEH87LJ
https://dl.doubtnut.com/l/_MmrcZyEUdoI8
https://dl.doubtnut.com/l/_3ycIMAF4uHhJ


A. Fusion

B. Sublimation

C. Combustion

D. Vapourisation

Answer: B

Watch Video Solution

23. Enthalpy of neutralisation of all strong acids and strong bases has the

same value because

A. Neutralisation leads to the formation of a salt and water

B. Strong acid and bases are ionic substances

C. Acids always furnish H +  ions and bases always furnish OH -  ions

D. The net chemical change involves the combination of 1 mole of H +

ions and 1 mol OH -  ions to form water.

https://dl.doubtnut.com/l/_3ycIMAF4uHhJ
https://dl.doubtnut.com/l/_jvi7loVoh7kB


Answer: D

Watch Video Solution

24. H2SO4 (aq ) + 2KOH (aq ) → K2SO4 (aq ) + 2H2O ( l ) , ΔH for the above

reaction is

A. -13.7 kCal

B. +57.3 kCal

C. -27.4 kCal

D. -137 kJ

Answer: C

Watch Video Solution

25. The enthalpy change for the reaction C2H6 (g ) → 2C (g ) + 6H (g )  is x

kJ. The bond energy of C-H bond is:

https://dl.doubtnut.com/l/_jvi7loVoh7kB
https://dl.doubtnut.com/l/_gbeHNKBjMGz6
https://dl.doubtnut.com/l/_9AdEZ69SUAXL


A. 
x
2

B. 
x
2

C. 
x
6

D. data insufficient

Answer: D

Watch Video Solution

26. The bond dissociation energies for Cl2, I2 and Icl are 242.3, 151 and

211.3 kJ/mol respectively. The enthalpy of sublimation of iodine is 62.8

kJ/mol. What is the standard enthalpy of formation of ICl ( s )  ?

A. 211.3 kJ/mol

B. 4019Cal/mol

C. 16.8 kJ/mol

D. 33.5 kJ/mol

https://dl.doubtnut.com/l/_9AdEZ69SUAXL
https://dl.doubtnut.com/l/_RlQmr42drIaQ


Answer: B::C

Watch Video Solution

27. What is the bond enthalpy of Xe-F bond?

XeF4(g) → Xe + (g) + F - (g) + F2(g) + F(g), ΔfH = 292kcal/mol. Given that

I.E of Xenon =279k Cal/mole, B.E of F2 = 38 k Cal/mol. E.A of F=85k

Cal/mole.

A. 24k Cal/mol

B. 34 k Cal/mol

C. 8.5 k Cal/mol

D. 142.12 k Cal/mol

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_RlQmr42drIaQ
https://dl.doubtnut.com/l/_EDjyvlf3NYYh


LECTURE SHEET (EXERCISE-II) (LEVEL - I(MAIN) LINKED COMPREHENSION TYPE

QUESTIONS)

1. Consdier the following energy level diagram: 

 


The heat of formation of glucose is

A. -x

B. -y

C. x - y

D. -x + x

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_94yn7He7oTc2


2. Consdier the following energy level diagram: 

 


In the given diagram z refer to

A. 6 × ΔH0
f CO2

B. ΔH0
f C6H12O6

C. ΔH0
Combustion C6H12O6

D. ΔH0
combustion C6H12O6

+ ΔH0
f H2O ( l )

Answer: C

Watch Video Solution

( )

( )

( )

( ) ( )

https://dl.doubtnut.com/l/_94yn7He7oTc2
https://dl.doubtnut.com/l/_cDN22xU4Ti2U
https://dl.doubtnut.com/l/_dumJPU89eR86


3. Consdier the following energy level diagram: 

 


The quantity y is equal to

A. ΔHcombustion C ( s ) + ΔHcombustionH2 (g )

B. x + z

C. x - z

D. ΔHfCO2
+ ΔHH2O

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dumJPU89eR86


4. Change in enthalpy and change in internal energy are state functions.

The value of ΔH, ΔU can be determined by using Kirchoff's equation. 


Calculate ΔH when 10dm3 of helium at NTP is heated in a cylinder to 

100 ∘C, assuming that the gas behave ideally.

A. 927.9J

B. 279.2J

C. 729.3J

D. 999J

Answer: A

Watch Video Solution

5. Change in enthalpy and change in internal energy are state functions.

The value of ΔH, ΔU can be determined by using Kirchoff's equation. 


Calculate the heat of formation of methane, given that heat of formation

https://dl.doubtnut.com/l/_bKO7HQwXTTEv
https://dl.doubtnut.com/l/_ZAnmSKnlGPCx


LECTURE SHEET (EXERCISE-II) (LEVEL - I(MAIN) MATRIX MATCHING TYPE

QUESTIONS)

of water = - 286kJmol - 1, heat of combustion of methane 

= - 890kJmol - 1 heat of combustion of carbon = - 393.5kJmol - 1

A. 90.5kJmol - 1

B. -240kJmol - 1

C. -75.5kJmol - 1

D. 95.6kJmol - 1

Answer: C

Watch Video Solution

1. Match the following columns

https://dl.doubtnut.com/l/_ZAnmSKnlGPCx
https://dl.doubtnut.com/l/_DL7QUjPd1xab


LECTURE SHEET (EXERCISE-II) (LEVEL - I(MAIN) INTEGER TYPE QUESTIONS)

Watch Video Solution

2. Match the following columns

Watch Video Solution

1. What is the difference between heats of reaction at constant volume

and constant pressure for the reaction N2 (g ) + O2 (g ) → 2NO (g )

Watch Video Solution

https://dl.doubtnut.com/l/_DL7QUjPd1xab
https://dl.doubtnut.com/l/_m1p7Rz2KUVOB
https://dl.doubtnut.com/l/_RXxRTvboUKBk


2. Heat of combustion of A(s) is -10kcalmol - 1 and that of B(s) is -15 Kcal 

mol - 1. Mixture containing 3 moles A(s) and x moles B(s) on combustion

released 105 kcal of heat. What is the value of x?

Watch Video Solution

3. The bond dissociation energies of gaseous H2, Cl2 and HCl are 104, 58

and 103 kCal/mole respectively. If magnitude of heat of formation of HCl =

11x, x=?

Watch Video Solution

4. If S + O2 → SO2, ΔH = - 398.5kJ 


SO2 +
1
2
O2 → SO3, ΔH = - 98.7kJ, SO3 + H2O → H2SO4, ΔH = - 130.5kJ 


H2 +
1
2O2 → H2O, ΔH = - 227.3kJ 


If magnitude of enthalpy of formation of sulphuric acid at 298K is 95x, x= ?

Watch Video Solution

https://dl.doubtnut.com/l/_DhTeAEgQAEvX
https://dl.doubtnut.com/l/_0NbLHgSEIJED
https://dl.doubtnut.com/l/_tK7AuQnSEOfU


LECTURE SHEET (EXERCISE-III) (LEVEL - I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

5. Heat of neutralisation of a polybasic acid by strong base is -54.8 kcal

mol - 1. What is basicity of the acid?

Watch Video Solution

6.  


What is the resonance energy of Benzene in the same units?

Watch Video Solution

1. 1st law does not tell about

A. Law of conservation of energy

B. Workdone whether +ve (or ) -ve

https://dl.doubtnut.com/l/_tK7AuQnSEOfU
https://dl.doubtnut.com/l/_I2Olxzdeza4T
https://dl.doubtnut.com/l/_6YsxVWNs6rZn
https://dl.doubtnut.com/l/_Q0eVHo58OJ2X


C. Feasibility of a process

D. ΔE at const T

Answer: C

Watch Video Solution

2. False statement regarding second law of thermodynamics is

A. It is impossible to construct a machine working in cycles which

transforms heat from a lower temperature region to higher

temperature region without intervention of any external agency

B. Heat cannot flow from a colder body to a hotter body on its own

C. For any spontaneous process taking place in an isolated system

ΔS < O

D. All spontaneous processes are thermodynamically irreversible &

entropy of the system increases in all spontaneous processes

https://dl.doubtnut.com/l/_Q0eVHo58OJ2X
https://dl.doubtnut.com/l/_MWVEu8htzJbl


Answer: C

Watch Video Solution

3. Entropy of a system depends upon

A. Volume only

B. Temperature only

C. Pressure only

D. Pressure, Volume and temperature

Answer: D

Watch Video Solution

4. Which one of the following has ΔS0 greater than zero?

A. CaO ( s ) + CO2 (g ) ⇔ CaCO3 ( s )

https://dl.doubtnut.com/l/_MWVEu8htzJbl
https://dl.doubtnut.com/l/_WIi6hn7sOjh9
https://dl.doubtnut.com/l/_MBhoXZfJVOSO


B. NaCl (aq ) ⇔ NaCl ( s )

C. NaNO3 ( s ) ⇔ Na +
(aq ) + NO -

3 (aq )

D. N2 (g ) + 3H2 (g ) ⇔ 2NH3 (g )

Answer: C

Watch Video Solution

5. Which of the following process has negative value of ΔS?

A. Dissolution of sugar in water

B. Stretching of rubber band

C. Decomposition of lime stone

D. Evaporation of water

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_MBhoXZfJVOSO
https://dl.doubtnut.com/l/_YfTnaGWrPzME
https://dl.doubtnut.com/l/_gGbnWg8fMzn5


6. For the process Dry ice → CO2 (g )

A. ΔH is positive and ΔS is negative

B. Both ΔH and ΔS are negative

C. Both ΔH and ΔS are positive

D. ΔH is negative and ΔS is positive

Answer: C

Watch Video Solution

7. S0
H2 ( g )

= 130.6JK - 1mol - 1, S0
H2O ( l )

= 69.9JK - 1mol - 1, S0
O2 ( g )

= 205JK - 1,

Then the absolute entropy change of H2 (g ) +
1
2
O2 (g ) → H2O ( l )  is

A. -163.2Jmol - 1K - 1

B. +163.2Jmol - 1K - 1

C. -303Jmol - 1K - 1

D. +303Jmol - 1K - 1

https://dl.doubtnut.com/l/_gGbnWg8fMzn5
https://dl.doubtnut.com/l/_tMGilyaKdALW


Answer: A

Watch Video Solution

8. The direct conversion of A to B is difficult, hence it is carried out by the

following shown path A → C → D → B. Given ΔSA→C= 50 eu, ΔSC→D =

30 eu, ΔSB→D= 20eu

A. +100 eu

B. +60 eu

C. -100 eu

D. -60 eu

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tMGilyaKdALW
https://dl.doubtnut.com/l/_wyD9JYcKPxMi


9. Enthalpy of vapourisation for water is 186.5 KJ mole - 1. The entropy

change during vapourisation is _____ KJmole - 1

A. 0.5

B. 1.0

C. 1.5

D. 2.0

Answer: A

Watch Video Solution

10. Considering entropy (s) as a thermo dynamic parameter, the criterion

for the spontanity of any process is

A. ΔSsys + ΔSsurr > 0

B. ΔSsys') - Delta S_(surr > 0

C. ΔSsys ′ > 0 only

https://dl.doubtnut.com/l/_BUApRQS0VTe0
https://dl.doubtnut.com/l/_8TrLrVh7Gq03


D. ΔSsurr > 0 only

Answer: A

Watch Video Solution

11. ΔSsaysfor4Fe ( s ) + 3O2 → 2Fe2O3 ( s ) is - 550J /k /mol at 298K. If

enthalpy change for same process is -1600kJ /mol, DStotal (in J/mol/K) is

A. 
1600
298

× 103 + 550 > 0

B. 550 -
1600
298

[ < 0

C. 
1600
298

× 103 - 550 > 0

D. 
1600 + 550

298
> 0

Answer: C

Watch Video Solution

[ ]
[

[ ]
[ ]

https://dl.doubtnut.com/l/_8TrLrVh7Gq03
https://dl.doubtnut.com/l/_5ejw4GJwwRul


12. Suppose that a reaction has ΔH = - 400kJ and ΔS = - 50J /K. A t what

temperature range will it change from spontaneous to non-spontaneous?

A. 0.79K to 0.81 K

B. 799 K to 801 K

C. 801 K to 799K

D. 0.81 K to 0.79 K

Answer: B

Watch Video Solution

13. If an endothermic reaction is non-spontaneous at freezing point of

water and becomes feasible at its boiling point, then

A. ΔH is -ve, ΔS is +ve

B. ΔH and ΔS both are +ve

C. ΔH and ΔS both are -ve

https://dl.doubtnut.com/l/_E9pyQlFxV2MN
https://dl.doubtnut.com/l/_Bg61Ti1xnrUY


D. ΔH is +ve and ΔS is -ve

Answer: B

Watch Video Solution

14. The favourable conditions for a spontaneous reaction are

A. TΔS > ΔH, ΔH = + ve, ΔS = + ve

B. TΔS > ΔH, ΔH = + ve, ΔS = - ve

C. TΔS = ΔH, ΔH = + ve, ΔS = - ve

D. TΔS = ΔH, ΔH = + ve, ΔS = + ve

Answer: A

Watch Video Solution

15. Incorrect statement related to an irreversible process is

https://dl.doubtnut.com/l/_Bg61Ti1xnrUY
https://dl.doubtnut.com/l/_THHTXUyyo56V
https://dl.doubtnut.com/l/_gBmkgkvGyPBA


A. Entropy of the universe goes on increasing

B. Gibbs energy of the system goes on decreasing

C. Total energy of the universe goes on increasing

D. Total energy of the universe remains constant

Answer: C

Watch Video Solution

16. The process of evaporation of a liquid is accompanised by 

(A) Increase in enthalpy (B) Increase in entropy ( C) Decrease in Gibbs

energy 

The correct statement(s) is/are

A. Only a and c

B. Only b and c

C. Only a and b

D. All

https://dl.doubtnut.com/l/_gBmkgkvGyPBA
https://dl.doubtnut.com/l/_4slcm5yb2lQY


Answer: D

Watch Video Solution

17. Which of the following is true for a spontaneous process?

A. ΔG > 0

B. ΔG < 0

C. ΔG = 0

D. ΔG = TΔS

Answer: B

Watch Video Solution

18. H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - ve and ΔG = - ve then the

reaction is

https://dl.doubtnut.com/l/_4slcm5yb2lQY
https://dl.doubtnut.com/l/_6aiqTC4lhCxR
https://dl.doubtnut.com/l/_TDhub62YlfL8


A. spontaneous and instantaneous

B. Spontaneous and endothermic

C. Spontaneous and slow

D. Non spontaneous and slow

Answer: A

Watch Video Solution

19. An equilibrium reaction X + Y ⇔ W + Z, ΔH = + ve is spontaneous in

the forward direction. Then corresponding sign of ΔG and ΔS should be

respectively

A. +ve, - ve

B. -ve, + ve

C. +ve, + ve

D. -ve, - ve

https://dl.doubtnut.com/l/_TDhub62YlfL8
https://dl.doubtnut.com/l/_cA6XGob9Psyq


Answer: B

Watch Video Solution

20.  


The correct is

A. 
A B C
1 2 3

B. 
A B C
3 2 1

C. 
A B C
2 3 1

D. 
A B C
1 3 2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cA6XGob9Psyq
https://dl.doubtnut.com/l/_38GQcsvNbGdQ


21. What of the following relationship is correct?

A. ΔG0 = - RTlnK

B. K = e - ΔG0 /RT

C. K = 10 - ΔG0 / 2.303RT

D. All are correct

Answer: D

Watch Video Solution

22. ΔG0 for the reaction x + y ⇔ z is -4.606 kcal. The value of equilibrium

constant of the reaction at 227 ∘C

A. 100

B. 10

C. 2

D. 0.01

https://dl.doubtnut.com/l/_a87Y1bR0BUGy
https://dl.doubtnut.com/l/_y8jfj8CZpkqf


LECTURE SHEET (EXERCISE-III) (LEVEL - II (ADVANCED) STARAIGHT OBJECTICE

TYPE QUESTIONS)

Answer: A

Watch Video Solution

23. (A): Entropy of a perfect crystalline substance at absolute zero is zero 

(R ): At absolute zero translation kinetic energy of a system is zero.

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_y8jfj8CZpkqf
https://dl.doubtnut.com/l/_3iyYQd4O58bE
https://dl.doubtnut.com/l/_IxQhrkb6S6VL


1. What are the sign of the entropy change (+ or -) in the following: 

I : A liquid crystallises into a solid 

II: Temperature of a crystalline solid is raised from 0K to 115K 

III: 2NaHCO3 (g ) → Na2CO3 (g ) + CO2 (g ) + H2O (g )  


IV : H2 (g ) → 2H (g )

A. 
I II III IV
- + + +

B. 
I II III IV
- - - +

C. 
I II III IV
- - - +

D. 
I II III IV
+ - - -

Answer: A

Watch Video Solution

2. Calculate ΔS for 3 moles of a diatomic ideal gas which is heated and

compressed from 298K and 1bar to 596K and 4 bar

A. -14.7calK - 1

https://dl.doubtnut.com/l/_IxQhrkb6S6VL
https://dl.doubtnut.com/l/_HJ64J554b9Cc


B. +14.7calK - 1

C. -4.9calK - 1

D. 6.3calK - 1

Answer: D

Watch Video Solution

3. One mole of an ideal monoatomic gas at 27 ∘C is subjected to a

reversible isoentropic compression until final temperature reaches

327 ∘C. If the initial pressure was 1.0 atm then find the value of ln P2:

A. 1.75

B. 0.176

C. 1.0395

D. 2.0

Answer: A

https://dl.doubtnut.com/l/_HJ64J554b9Cc
https://dl.doubtnut.com/l/_aEMeXaIbdRQv


Watch Video Solution

4. One mole of an ideal monoatomic gas expands isothermally against

constant external pressure of 1 atm from initial volume of 1l to a state

where its final pressure becomes equal to external pressure. If initial

temperature of gas is 300K then total entropy change of system in the

above process is: [R =0.082L atm mol - 1K - 1 = 8.3Jmol - 1K - 1]

A. 0

B. R ln (24.6)

C. R ln (2490)

D. 
3
2

 R ln (24.6)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_aEMeXaIbdRQv
https://dl.doubtnut.com/l/_YnqQs2CoEC21


5. For a perfectly cyrstalline solid Cp ,m = aT3 + bT, where a and b are

constants. If Cp ,m is 0.40 J/K mol at 10K and 0.92 J/K mol at 20K, then

molar entropy at 20K is 0.2x × R joules. Then the value of x is

A. 0.92 J/K mol

B. 8.66 J/K mol

C. 0.813 J/K mol

D. none of these

Answer: C

Watch Video Solution

6. Calculate standard entropy change in the reaction

Fe2O3 ( s ) + 3H2 (g ) → 2Fe ( s ) + 3H2O ( l )  


Given: 

S0
m Fe2O3, s = 87.4S0

m(Fe, s) = 27.3, S0
m H2g = 130.7, S0

m H2O, 1 = 69.9JK( ) ( ) ( )

https://dl.doubtnut.com/l/_AqIabRs7sVcG
https://dl.doubtnut.com/l/_yvI9QHBuVca9


A. -212.5JK - 1

B. -215.2JK - 1mol - 1

C. -120.9JK - 1

D. none of these

Answer: B

Watch Video Solution

7. When charcoal burns in air signs of

ΔH and ΔSare 2C ( s ) + O2 (g ) → 2CO (g )

A. 
ΔH ΔS
+ -

B. 
ΔH ΔS
- +

C. 
ΔH ΔS
+ +

D. 
ΔH ΔS
- -

Answer: B

https://dl.doubtnut.com/l/_yvI9QHBuVca9
https://dl.doubtnut.com/l/_D1ZdNcN2eNug


Watch Video Solution

8. For the following process 

H2O(l)(1 bar 373.15K ⇔ H2O(g) 


(1 bar, 373.15 K ) identify the correct set of thermodynamic parameters.

A. ΔG = 0, ΔS = + ve

B. ΔG = 0, ΔS = - ve

C. ΔG = + ve, ΔS = 0

D. ΔG = - ve, ΔS = + ve

Answer: A

Watch Video Solution

)

9. Consider the ΔG0
f and ΔH0

f  (kJ/mol) for the following oxides. Which

oxide can be most easily decomposed to form the metal and oxygen gas?

https://dl.doubtnut.com/l/_D1ZdNcN2eNug
https://dl.doubtnut.com/l/_WhWjklDdDzuI
https://dl.doubtnut.com/l/_IiYJpg2gGUsd


A. ZnO ΔG0 = - 318.4, ΔH0 = - 348.3

B. Cu2O ΔG0 = - 146.0, ΔH0 = - 168.8

C. HgO ΔG0 = - 58.5, ΔH0 = - 90.8

D. PbO ΔG0 = - 187.9, ΔH0 = - 217.3

Answer: C

Watch Video Solution

( )
( )

( )
( )

10. Calculate ΔrG
0 for NH4Cl, s  at 310K. Given: D ≤ tafH

0 for 

NH4Cl, s = - 314.5 KJ/mol, 

ΔrCP = 0S0
N2 (g ) = 192JK - 1mol - 1, S0

H2 (g ) = 130.5JK - 1mol - 1, S0
Cl2 (g ) = 233JK -

. All given data at 300K

A. -198.56kJ /mol

B. -426.7kJ /mol

C. 2 - 2.3kJ /mol

D. none of these

( )
( )

https://dl.doubtnut.com/l/_IiYJpg2gGUsd
https://dl.doubtnut.com/l/_p1g4V3FJArms


Answer: A

Watch Video Solution

11. At 25 ∘C, ΔG0 for the process H2O ( l ) ⇔ H2O (g )  is 8.6kJ. The vapour

pressure of water at this temperature, is nearly

A. 24 torr

B. 285 torr

C. 32.17 torr

D. 100 torr

Answer: A

Watch Video Solution

12. Correct statements among the following are

https://dl.doubtnut.com/l/_p1g4V3FJArms
https://dl.doubtnut.com/l/_o6bGITPcXv4b
https://dl.doubtnut.com/l/_enIrYJNIv82R


LECTURE SHEET (EXERCISE-III) (LEVEL - II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

A. The net change in entropy of system is zero in any cyclic process

B. the free energy change of the system at freezing point is zero

C. the change in free energy with pressure for one mole of a perfect

gas, ΔG = RTln
P2

P1

D. for a spontaneous change (ΔG)T ,P > 0

Answer: A

Watch Video Solution

1. All the antural processes in this universe produce

A. a decrease in entropy of the universe

B. an increase in entropy of the universe

C. An increase in entropy of system and surroundings

https://dl.doubtnut.com/l/_enIrYJNIv82R
https://dl.doubtnut.com/l/_WMd9Zw9zgbcc


D. sometimes increase or sometimes decrease in entropy

Answer: B::C

Watch Video Solution

2. Which of the following conditions is/are favourable for the feasibility of

a reaction?

A. ΔH = - ve, TΔS = + ve

B. ΔH = - ve, TΔS = - ve, TΔS < ΔH

C. ΔH = + ve, TΔS = + ve, TΔS < ΔH

D. ΔH = + ve, TΔS = + ve, TΔS > ΔH

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_WMd9Zw9zgbcc
https://dl.doubtnut.com/l/_1HsIzdHVvvyx


3. Select the correct expressions among the following

A. 
ΔG - ΔH

T
=

∂ΔG
∂T P

B. 
ΔG - ΔH

T
=

∂ΔG
∂T V

C. 
ΔS
nF

=
∂Ecell

∂T P

D. 
∂T
∂P H

=

-
∂H

∂P T

CP

Answer: A::C::D

Watch Video Solution

( )
( )

( )
( ) ( )

4. Which of the following conditions are true about spontaneous

process?

A. ΔGsystem T .P
< 0

B. ΔSsystem + ΔSsurr > 0

( )

https://dl.doubtnut.com/l/_CWegP8AUWZJL
https://dl.doubtnut.com/l/_zh7J9Q5icoZU


C. ΔGsystem _ (T, P) = 0

D. ΔSsystem + ΔSsurr < 0

Answer: A::B

Watch Video Solution

(

5. A → B, Graph between long10 P and 
1
T

 is a straight line of slope 
1

4.606
.

Hence, ΔH is

A. 1 cal

B. -4.18 J

C. 4 cal

D. -1 cal

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_zh7J9Q5icoZU
https://dl.doubtnut.com/l/_SpUZcU3KcaLC


LECTURE SHEET (EXERCISE-III) (LEVEL - II (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

1. As per second law of thermodynamics a process taken place

spontaneously if and only if the entropy of the universe increases due to

the process. Change in entropy is given by 

ΔS =
Qrev

T
 


What is the change in entropy of the universe due to the following

reaction occuring at 27 ∘C ? 


A + 2B → C + 2D, ΔH = + 1.8kJmol - 1 


Molar entropy values of A, B, C and D are 1,2,3 and 4JK - 1mol - 1

respectively.

A. 0

B. 6JK - 1mol - 1

C. 8JK - 1mol - 1

D. 1.2JK - 1mol - 1

Answer: A

https://dl.doubtnut.com/l/_7sofsXKyfLvx


Watch Video Solution

2. As per second law of thermodynamics a process taken place

spontaneously if and only if the entropy of the universe increases due to

the process. Change in entropy is given by 

ΔS =
Qrev

T
 


A gas CV = (0.2T)CalK - 1. What is the change in its entropy when one

mole of it is heated from 27 ∘C to 127 ∘C at constant volume ?

A. 20cal K - 1mol - 1

B. 15cal K - 1mol - 1

C. 35cal K - 1mol - 1

D. 25cal K - 1mol - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7sofsXKyfLvx
https://dl.doubtnut.com/l/_GIzpe8XTm7sx


3. The change in Gibbs free energy of the system along provides a

criterion for the spontaneity of a process at constant temperature and

pressure. A change in the free energy of a sytem at constant temperature

and pressure will be: ΔGsystem = ΔHsystem - TΔSsystem 


The free energy for a reaction having ΔH = 31400 cal, ΔS = 32 cal 

K - 1mol - 1 at 1000 ∘C is

A. -9336 cal

B. -7386 cal

C. -1936 cal

D. +9336 cal

Answer: A

Watch Video Solution

4. For a system in equilibrium Δ G= 0 under conditions of constant:

https://dl.doubtnut.com/l/_sQCypbF6V3Jk
https://dl.doubtnut.com/l/_ObANYLaPk5xe


LECTURE SHEET (EXERCISE-III) (LEVEL - II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

A. temperature and pressure

B. temperature and volume

C. pressure and volume

D. energy and volume

Answer: A

Watch Video Solution

1. 

View Text Solution

https://dl.doubtnut.com/l/_ObANYLaPk5xe
https://dl.doubtnut.com/l/_x39RfEsOFqLb
https://dl.doubtnut.com/l/_HmVoYpaWxFcL


LECTURE SHEET (EXERCISE-III) (LEVEL - II (ADVANCED) INTEGER TYPE

QUESTIONS)

2. Match the following columns

Watch Video Solution

1. In how many of the following entropy increases? 

(a)N2 (g ) + 3H2 (g ) → 2NH3 (g ) (b)PCl5 (g ) → PCl3 (g ) +

(c)H2O ( s ) → H2O (g ) (d)H2O ( l ) → H2O (g )

(e)2NaHCO3 ( s ) → Na2CO3 ( s ) + H2O (g ) + CO2 (g ) (f)NH2CO2NH4 ( s ) → 2N

(g)H2O ( l ) → H2O ( s ) (h)CO2 ( s ) → CO2 (g )

Watch Video Solution

2. For a liquid, enthalpy of fusion is 1.435 × 103calmol - 1 and molar

entropy change is 5.26calmol - 1. Calculate the melting point of the liquid.

https://dl.doubtnut.com/l/_HmVoYpaWxFcL
https://dl.doubtnut.com/l/_Ydd61hCYFze0
https://dl.doubtnut.com/l/_gdgP88H8hVaM


Watch Video Solution

3. For the reaction, Ag2O ( s ) ⇔ 2Ag ( s ) +
1
2
O2 (g ) ΔH, ΔS and T are 40.63

kJ mol - 1, 108.8JK - 1mol - 1 and 373K respectively. Free energy change ΔG

of the reaction will be _____

Watch Video Solution

4. Calculate the equilibrium constant (in multiples of 10 - 4) for the

reaction PCl5 (g ) → PCl3 (g ) + Cl2 (g )  at 400K, if 

ΔH0 = 77.2KJmole - 1 and ΔS0 = 122JK - 1mole - 1

Watch Video Solution

5. Calculate the free energy change in kJ when 1 mole of NaCl is dissolved

in water at 298 K, Given 

a) U of NaCl (U = lattice energy) = 778kJmole - 1 


https://dl.doubtnut.com/l/_gdgP88H8hVaM
https://dl.doubtnut.com/l/_UnnFszs5cXmp
https://dl.doubtnut.com/l/_Wl6f5JpOKTwh
https://dl.doubtnut.com/l/_ru9Rl1ZV4GK7


PRACTICE SHEET (EXERCISE- I) (LEVEL- I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

b) Hydration energy of NaCl = - 774.3kJmole - 1 


(c) Entropy change at 298K = 43mole - 1

Watch Video Solution

1. The intensive property among these quantities is

A. Mass

B. Density

C. Enthalpy

D. Volume

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ru9Rl1ZV4GK7
https://dl.doubtnut.com/l/_RgrYlsaNbDCc
https://dl.doubtnut.com/l/_z4rcsSvEMnDw


2. Assertion (A): Mass and volume are extensive properties 

Reason (R ): Mass/volume is also an extensive property

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

Answer: C

Watch Video Solution

3. A well stoppered thermos flask contains some ice cubes. This is an

example of

A. Closed system

B. Open system

C. Isolated system

https://dl.doubtnut.com/l/_z4rcsSvEMnDw
https://dl.doubtnut.com/l/_5fwOP1WawWOn


D. Non-thermodynamic system

Answer: C

Watch Video Solution

4.  


The correct match is

A. 
A B C D
4 1 2 3

B. 
A B C D
1 2 3 4

C. 
A B C D
4 3 2 1

D. 
A B C D
4 3 1 2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5fwOP1WawWOn
https://dl.doubtnut.com/l/_ER1p52zy7r9L


5. Which of the following statements is false?

A. Work is a state function

B. Temperature is a state function

C. Change of state is completely defined when initial and final states

are specified

D. Work appears at the boundary of the system

Answer: A

Watch Video Solution

6. When freezing of a liquid takes place in a system

A. may have q > 0 or q < 0 depending on the liquid

B. is represented by q > 0

C. is represented by q < 0

https://dl.doubtnut.com/l/_ER1p52zy7r9L
https://dl.doubtnut.com/l/_9yFGbPzuSCUP
https://dl.doubtnut.com/l/_kTPZFXoJuaXt


D. has q = 0

Answer: C

Watch Video Solution

7. On which of the following factors does internal energy depend upon

A. Mass of the system

B. Temperature of the system

C. Nature of the system

D. All the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_kTPZFXoJuaXt
https://dl.doubtnut.com/l/_8buLSMGt6uWA


8. According to IUPAC conventions, which one of the following is/are

correct?

A. The heat absorbed by a system is taken as positive

B. If a system is acompained by decrease in energy, ΔE is negative

C. The work done by the system is taken as negative

D. All the above three statements are correct

Answer: D

Watch Video Solution

9. The heat of reaction at constant volume and temperature is

represented by

A. ΔE

B. ΔH

C. ΔP

https://dl.doubtnut.com/l/_ojyPtFRclISs
https://dl.doubtnut.com/l/_Z9ZiApEevUBi


D. ΔV

Answer: A

Watch Video Solution

10. During isothermal expansion of an ideal gas, its internal energy

A. Decreases

B. Increases

C. May increase or decrease

D. Remains unchanged

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Z9ZiApEevUBi
https://dl.doubtnut.com/l/_WQhL7hMCNZzQ


11. During a process work equivalent to 400J is done on a system, which

gives out of 125J of energy. The change in internal energy is

A. 525J

B. 375J

C. 275J

D. 200J

Answer: C

Watch Video Solution

12. One mole of an ideal gas at 300K is expanded isothermally reversibly

from an initial volume of 1 litre to 10 litres. The ΔE for this process is (R =

2 cal mol - 1K - 1)

A. 163.7 cal

B. zero

https://dl.doubtnut.com/l/_i0zI9YbWUcfe
https://dl.doubtnut.com/l/_Nc3SYtlgcxV8


C. 1381.1 cal

D. 9lit atm

Answer: B

Watch Video Solution

13. An ideal gas expands in volume from 10 - 3m3 to 10 - 2m3 at 300 K

against a constant pressure of 105Nm - 2. The work done is

A. -900J

B. 900kJ

C. 270kJ

D. -900kJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Nc3SYtlgcxV8
https://dl.doubtnut.com/l/_Qf0gOBK0BwhC
https://dl.doubtnut.com/l/_fnlsnSKmfscw


14. 5 mole of an ideal gas expands isothermally and irreversibly from a

pressure of 10 atm to 1 atm against a contant external pressure of 1 atm.

Wirr at 300K is:

A. -15.921kJ

B. -11.224kJ

C. -110.83kJ

D. none of these

Answer: B

Watch Video Solution

15. 2 mole of an ideal gas at 27 ∘C expands isothermally and reversibly

from a volume of 4 litre to 40 litre. The work done (in kJ) by the gas is

A. w = - 28.72kJ

B. w = - 11.488kJ

https://dl.doubtnut.com/l/_fnlsnSKmfscw
https://dl.doubtnut.com/l/_fRwQqgXGX9c8


C. w = - 5.736kJ

D. w = - 4.988kJ

Answer: B

Watch Video Solution

16. The molar heat capacity of water at constant pressure, C, is

75JK - 1mol - 1. When 1.0KJ of heat is supplied to 100g of water which is

free to expand, the increase in temperature of water is :

A. 1.2K

B. 2.4K

C. 4.8K

D. 6.6K

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fRwQqgXGX9c8
https://dl.doubtnut.com/l/_ujKyFZiL7Wpr


PRACTICE SHEET (EXERCISE- I) (LEVEL- II (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)

17. Enthalpy ''H'' can be given as

A. H = E - PV

B. H = E + PV

C. H = E + P + V

D. H = E - TS

Answer: B

Watch Video Solution

1. One mole of an ideal monoatomic gas at temperature T and volume 1L

expands to 2L against a constant external pressure of one atm under

adiabatic conditions, then final temperature of gas will be:

https://dl.doubtnut.com/l/_ujKyFZiL7Wpr
https://dl.doubtnut.com/l/_fc8Nl4Le91nv
https://dl.doubtnut.com/l/_s453CfFClPAP


A. 
T

22 / 3

B. T +
2

3 × 0.0821

C. T

D. T -
2

3 × 0.0821

Answer: D

Watch Video Solution

2. Which statement(s) is correct,

A. 
δH
δT P

-
δU
δT V

= R

B. 
δH
δT P

>
δU
δT V

C. 
δH
δV T

 for ideal gas is zero

D. All of these

Answer: D

h id l i

( ) ( )
( ) ( )
( )

https://dl.doubtnut.com/l/_s453CfFClPAP
https://dl.doubtnut.com/l/_df7JShsnb52i


Watch Video Solution

3. What is ΔU for the process described by figure. Heat supplied during

the process q= 100kJ 

A. +50kJ

B. -50kJ

C. -150kJ

D. +150kJ

Answer: B

https://dl.doubtnut.com/l/_df7JShsnb52i
https://dl.doubtnut.com/l/_x3mAVzQvZS6F


PRACTICE SHEET (EXERCISE- I) (LEVEL- II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

Watch Video Solution

1. In the isothermal expansion of an ideal gas

A. ΔU = 0

B. ΔT = 0

C. q = 0

D. W = - q

Answer: A::B::D

Watch Video Solution

2. Calculate the work done by the system in an irreversible (sing step)

adiabatic expansion of 2 mole of a polyatomic gas (γ = 4/3) from 300K

https://dl.doubtnut.com/l/_x3mAVzQvZS6F
https://dl.doubtnut.com/l/_S1dllF1Dn2Xs
https://dl.doubtnut.com/l/_zBy3yz2pCDZR


and pressure 10atm to 1 atm: (in KJ) (Give your answer after multiplying

with 2.08).

A. -227R

B. -810 Cal

C. -405R

D. -3.367kJ

Answer: B::C::D

Watch Video Solution

3. 2 mole of an ideal mono atomic gas undergoes a reversible process for

which PV2 = C. The gas is expanded from initial volume of 1L to a final

volume of 3L starting from initial temperature of 300K. Find ΔH for the

process

A. -600R

B. -1000R

https://dl.doubtnut.com/l/_zBy3yz2pCDZR
https://dl.doubtnut.com/l/_RolfU3wLfZWx


C. -3000R

D. -2k Cal

Answer: B::D

Watch Video Solution

4. Assuming that, water vapour is an ideal gas the internal energy (ΔU)

when 1 mol of water is vapourised at 1 bar pressure and 100 ∘C (given :

molar enthalpy of vaporisation of water at 1 bar and

373K = 41kJmol - 1 and R = 8.3JK - 1mol - 1)) will be

A. 41.00kJmol - 1

B. 4.100kJmol - 1

C. 3, 790Jmol - 1

D. 37.9kJmol - 1

Answer: C::D

W t h Vid S l ti

https://dl.doubtnut.com/l/_RolfU3wLfZWx
https://dl.doubtnut.com/l/_no9cvCzDf2pl


PRACTICE SHEET (EXERCISE- I) (LEVEL- II (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

Watch Video Solution

1. If the boundary of system moves by an infinitesimal amount, the work

involved is given by dw = - PextdV, for irreversible process W = - PextΔV

(where ΔV = Vf - Vi). For reversible process. Pext = Pint ± dP ≅ Pint, so for

reversible isothermal process W = - nRTIn
Vf
Vi

 


2 mole of an ideal gas undergoes isothermal compression along three

different paths: 

(i) reversible compression from Pi = 2 bar and Vi = 8L toPf = 20 bar 


(ii) a single stage compression against a constant external pressure of 20

bar 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until Pgas = Pext, followed by

compression aganist a constant pressure of 20 bar until Pgas = Pext 


Work done (in bar -L) on the gas in reversible isothermal compression is:

https://dl.doubtnut.com/l/_no9cvCzDf2pl
https://dl.doubtnut.com/l/_pVOgVQWrbgMt


A. 9.212

B. 36.848

C. 18.424

D. none of these

Answer: B

Watch Video Solution

2. If the boundary of system moves by an infinitesimal amount, the work

involved is given by dw = - PextdV, for irreversible process W = - PextΔV

(where ΔV = Vf - Vi). For reversible process. Pext = Pint ± dP ≅ Pint, so for

reversible isothermal process W = - nRTIn
Vf
Vi

 


2 mole of an ideal gas undergoes isothermal compression along three

different paths: 

(i) reversible compression from Pi = 2 bar and Vi = 8L toPf = 20 bar 


(ii) a single stage compression against a constant external pressure of 20

bar 

https://dl.doubtnut.com/l/_pVOgVQWrbgMt
https://dl.doubtnut.com/l/_o4dIYE86GFW7


(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until Pgas = Pext, followed by

compression aganist a constant pressure of 20 bar until Pgas = Pext 


Work done (in bar -L) on the gas in reversible isothermal compression is:

A. 40

B. 80

C. 16

D. none of these

Answer: B

Watch Video Solution

3. If the boundary of system moves by an infinitesimal amount, the work

involved is given by dw = - PextdV, for irreversible process W = - PextΔV

(where ΔV = Vf - Vi). For reversible process. Pext = Pint ± dP ≅ Pint, so for

reversible isothermal process W = - nRTIn
Vf
Vi

 


https://dl.doubtnut.com/l/_o4dIYE86GFW7
https://dl.doubtnut.com/l/_NiCWjUqu5kFs


2 mole of an ideal gas undergoes isothermal compression along three

different paths: 

(i) reversible compression from Pi = 2 bar and Vi = 8L toPf = 20 bar 


(ii) a single stage compression against a constant external pressure of 20

bar 

(iii) a two stage compression consisting initially of compression against a

constant external pressure of 10 bar until Pgas = Pext, followed by

compression aganist a constant pressure of 20 bar until Pgas = Pext 


Order of magnitude work is

A. w1 > w2 > w3

B. w3 > w2 > w1

C. w2 > w3 > w1

D. w1 = w2 = w3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NiCWjUqu5kFs


PRACTICE SHEET (EXERCISE- I) (LEVEL- II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

1. Match the following columns

Watch Video Solution

2. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_M94j0QE2oYTi
https://dl.doubtnut.com/l/_Xl8OAerEdSa9


PRACTICE SHEET (EXERCISE- I) (LEVEL- II (ADVANCED) INTEGER TYPE

QUESTIONS)

1. Gas Ax  has the ratio of molar specific heats equal to 1.66. The value of

x will be _____

Watch Video Solution

( )

2. 4.48 L of an ideal gas at STP requires 12 cal to raise the temperature by

150C at constant volume. The CP of the gas is ____ cal

Watch Video Solution

3. 10 grams of argon gas is compressed isothermally and reversibly at a

temperature of 27 ∘C from 10L to 5L. Calculate the work done for this

process in multiple of 1020 calories.

Watch Video Solution

https://dl.doubtnut.com/l/_HoZZVAhXrhra
https://dl.doubtnut.com/l/_m65JHWzhUZQw
https://dl.doubtnut.com/l/_5xyST5Pq0JkP
https://dl.doubtnut.com/l/_ctAfrelLlai0


PRACTICE SHEET (EXERCISE- II) (LEVEL- I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

4. Calculate the maximum work done (in multiple of 103) in expanding 16g

of oxygen at 300K and occupying a volume of 5dm3 isothermally, until the

voume becomes 25dm3 (Give you anwer as nearest integer)

Watch Video Solution

5. Calculate the ΔH for the isothermal reversible expansion of 1 mole of

an ideal gas from initial pressure of 1.0 bar to a final pressure 0.1 bar at a

constant temperature at 273K.

Watch Video Solution

1. When a solid melts there is

A. An increase in enthalpy

https://dl.doubtnut.com/l/_ctAfrelLlai0
https://dl.doubtnut.com/l/_EttmD1Dfx3yj
https://dl.doubtnut.com/l/_DEU2qkO93Alz


B. A decrease in enthalpy

C. No change in enthalpy

D. A decrease in internal energy

Answer: A

Watch Video Solution

2. For N2 + 3H2 → 2NH3, enthalpy and internal energy changes

respectively are, ΔH & ΔU then

A. ΔH - 0

B. ΔH ≠ ΔU

C. ΔH < ΔU

D. ΔH > ΔU

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DEU2qkO93Alz
https://dl.doubtnut.com/l/_rXm45DjadhDk


3. For which of the following reaction ΔH = ΔE + 2RT

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. NH4HS ( s ) → NH3 (g ) + H2S (g )

C. N2 (g ) + O2 (g ) → 2NO (g )

D. PCl5 (g ) → PCl3 (g ) + Cl2 (g )

Answer: B

Watch Video Solution

4. Which of the indicated relationship is correct for the following

exothermic reaction carried out at constant pressure?

CO (g ) + 3H2 (g ) → CH4 (g ) + H2O (g )

A. ΔE = ΔH

B. ΔE > ΔH

https://dl.doubtnut.com/l/_rXm45DjadhDk
https://dl.doubtnut.com/l/_jwwDP9juSM5d
https://dl.doubtnut.com/l/_zJHuBjjQzMPK


C. W < 0

D. q > 0

Answer: B

Watch Video Solution

5. For which of the following elements, the standard enthalpy is not zero?

A. C(Diamond)

B. C(Graphite)

C. Liquid mercury

D. Rhombic sulphur

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zJHuBjjQzMPK
https://dl.doubtnut.com/l/_CjTESGjnjhjm


6. Which are of the following is an exothermic reaction?

A. N2 (g ) + O2 (g ) + 180.8k. J → 2NO (g )

B. N2 (g ) + 3H2 (g ) - 92k. J → 2NH3 (g )

C. C ( graphite ) + H2O (g ) → CO (g ) + H2 (g ) - 131.3kJ

D. C ( graphite ) + 2S ( s ) → CS2 ( l ) - 91.9kJ

Answer: B

Watch Video Solution

7. (A) : The reaction C + O2 → CO2 is an exothermic reaction 


Reason (R ): In this reaction that total enthalpy of the product is less than

the total enthalpy of the reactants

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

https://dl.doubtnut.com/l/_Z8bwRT1w6xht
https://dl.doubtnut.com/l/_l4Ge2qfH31tM


D. A is false, but R is true

Answer: A

Watch Video Solution

8. For the transition C ( diamonid ) → C ( graphite ) , ΔH = - 1.5KJ. It follows

that

A. Graphite is stable than diamond

B. Diamond is stable than graphite

C. Graphite is an endothermic substance

D. Diamond is an exothermic substance

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_l4Ge2qfH31tM
https://dl.doubtnut.com/l/_Njl2w6Ju3u3R


9. Which of the following equation represents standard heat of formation

of ethanol?

A. CH3CHO ( l ) +
1
2
H2 (g )

Ni
→ C2H5OH ( l )

B. 2Cgraphite + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH (g )

C. 2Cdiamond + 3h2 (g ) +
1
2
O2 (g ) → C2H5OH (g )

D. 2Cgraphite + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH ( l )

Answer: D

Watch Video Solution

10. Which of the following is not a combustion reaction

A. CO +
1
2
O2 → CO2

B. C + O2 → CO2

C. C +
1
2
O2 → CO

D. CH4 + 2O2 → CO2 + 2H2O

https://dl.doubtnut.com/l/_jKYrFzVYByub
https://dl.doubtnut.com/l/_KApHDoWd05wr


Answer: C

Watch Video Solution

11. The chemical process involved in the combustion reactions is

A. Oxidation

B. Reduction

C. Redox reaction

D. Disproportionation reaction

Answer: C

Watch Video Solution

12. MgSO4 ( s ) + H2O → MgSO4 (aq ) , ΔH = - 84K. Cals, ΔH of the reaction

is known as

https://dl.doubtnut.com/l/_KApHDoWd05wr
https://dl.doubtnut.com/l/_JphBlnpnYPsp
https://dl.doubtnut.com/l/_AHhUV2iRtH7U


A. Heat of dilution

B. Heat of solution

C. Heat of fusion

D. Heat of transition

Answer: B

Watch Video Solution

13. The heat change for the following reaction C ( s ) + 2S ( s ) → CS2 ( l )  is

known as

A. Heat of formation of CS2

B. Heat of fusion of CS2

C. Heat of vapourisation of CS2

D. Heat of transition of carbon

Answer: A

https://dl.doubtnut.com/l/_AHhUV2iRtH7U
https://dl.doubtnut.com/l/_fGkXQ5ZqNQej


Watch Video Solution

14. N2 + 3H2 → 2NH3, ΔH = - 46K. Cals. From the above reaction, heat of

formation of ammonia is

A. 46k Cals

B. -46 kCals

C. -23 kCals

D. 23kCals

Answer: C

Watch Video Solution

15. The enthalpies of HCl, NaOH ,NaCl and H2O are 

-120, - 82, - 148 and - 68 kCals. Respectively. ΔH of the following

reaction is HCl + NaOH → NaCl + H2O

https://dl.doubtnut.com/l/_fGkXQ5ZqNQej
https://dl.doubtnut.com/l/_nr0ARCyG5o5t
https://dl.doubtnut.com/l/_YBYoFksLihSG


A. -28.7 kCals

B. -18 kCals

C. -57.3 kCals

D. -14 kCals

Answer: D

Watch Video Solution

16. How much energy is released when 6 mole of octane is burnt in air?

GivenΔH0
f for CO2 (g ) , H2O (g ) and C8H18 ( l )  respectively are 

-390, - 240 and + 160 KJ/mol

A. -32.6MJ

B. -37.4MJ

C. -35.5MJ

D. -20.00MJ

https://dl.doubtnut.com/l/_YBYoFksLihSG
https://dl.doubtnut.com/l/_l6tT97cQcm3I


Answer: A

Watch Video Solution

17. What is theheat of formation of C6H6, given that the heats of

combustion of benzene, carbon and hydrogen are 782, 94 and 68K. Cal

respectively

A. +14 kCal

B. -14 kCal

C. +28 kCal

D. -28 kCal

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_l6tT97cQcm3I
https://dl.doubtnut.com/l/_RZG9fkRUNVP9


18. Heat of combustion of C2H4 is -337 kCal. If 5.6 lit O2 is used at STP, in

the combustion heat liberated is _____ kCal

A. 28.08

B. 14.04

C. 42.06

D. 56.16

Answer: A

Watch Video Solution

19. For the following reaction H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - Q,

where ΔH represents

A. Heat of formation

B. Heat of combustion

C. Heat of neutralisation

https://dl.doubtnut.com/l/_xw7jzqkVLOJH
https://dl.doubtnut.com/l/_DqJI7xZqGMHl


D. Heat of dilution

Answer: C

Watch Video Solution

20. For the reaction 2H2O ( l ) → H3O
+
(aq ) + OH -

(aq ) , the value of ΔH is

A. 114.6 kJ

B. -114.6kJ

C. 57.3kJ

D. -57.3kJ

Answer: C

Watch Video Solution

21. The heat of neutralisation is maximum when

https://dl.doubtnut.com/l/_DqJI7xZqGMHl
https://dl.doubtnut.com/l/_ggtaTGjIS3Jv
https://dl.doubtnut.com/l/_8j2fi6mI3y43


A. Sodium hydroxide is neutralised by acetic acid

B. Ammonium hydroxide is neutralised by acetic acid

C. Ammonium hydroxide is neutralized by hydrochloric acid

D. Sodium hydroxide is neutralized by hydrochloric acid

Answer: D

Watch Video Solution

22. Assertion (A): Heat of neutralization of HClO4 with NaOH is same as

that of HCl with NaOH 

Reason (R ): Both HCL and HClO4 are strong acids

A. A and R are true, R explains A

B. A and R are true, R does not explain A

C. A is true, but R is false

D. A is false, but R is true

https://dl.doubtnut.com/l/_8j2fi6mI3y43
https://dl.doubtnut.com/l/_XNWbEwJKUlsd


Answer: A

Watch Video Solution

23. In which of the following combinatins of HCL and NaOH, the heat

energy liberated is maximum

A. 10ml of 0.1m HCl + 40 ml of 0.1 M NaOH

B. 30 ml of 0.1M HCl + 20 ml of 0.1 M NaOH

C. 25ml of 0.1M HCl + 25 ml of 0.1 M NaOH

D. 35ml of 0.1M HCl+ 15 ml of 0.1 M NaOH

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_XNWbEwJKUlsd
https://dl.doubtnut.com/l/_s6MtsIqxAajx


24.  


The correct match is

A. 
A B C D
1 2 3 4

B. 
A B C D
4 3 2 1

C. 
A B C D
3 4 1 3

D. 
A B C D
3 2 1 4

Answer: C

Watch Video Solution

25. Heat of neutralisation for the reaction

NaOH + HCl → NaCl + H2O is - 57.1kJmole - 1. The heat relased when

0.25 moles of NaOH is treated with 0.25 moles of HCl is

https://dl.doubtnut.com/l/_TjjSSlzgkaj7
https://dl.doubtnut.com/l/_hwKxYMJfNPjh


A. 22.5kJ

B. 57.1kJ

C. 14.3kJ

D. 28.6 kJ

Answer: C

Watch Video Solution

26. Under the same conditions how many mL of 1M KOH and 0.5M H2SO4

solutions, respctively when mixed for a total volume of 100mL produce

the highest rise in temperature

A. 67: 33

B. 33: 67

C. 40: 60

D. 50: 50

https://dl.doubtnut.com/l/_hwKxYMJfNPjh
https://dl.doubtnut.com/l/_dnwyfv4Uvn1l


Answer: D

Watch Video Solution

27. Given that the data for neutralization of a weak acid (HA) and strong

acid with a strong base is: 

HA + OH -
⇒ A - + H2O : ΔH = - 41.80kJ, H + + OH -

⇒ H2O, ΔH = - 55.90kJ

The enthalpy of dissociation of weak acid would be

A. -97.20kJ

B. +97.70kJ

C. -14.10kJ

D. 14.10kJ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_dnwyfv4Uvn1l
https://dl.doubtnut.com/l/_yceEkMnbsys8


28. The standard heat of formation of sodium ions in aqueous solution

from the following data : 

Heat of formation of NaOH(aq) at 25 ∘C = - 470.7KJ : 


Heat of formation of OH - 1 at 25 ∘C = - 228.8KJ is :

A. -251.9KJ

B. 241.9KJ

C. -241.9KJ

D. 300KJmol - 1

Answer: C

Watch Video Solution

29. Heat released in neutralisation of 1 mole of HF with excess NaoH is

A. 57.32kJ

B. > 57.32kJ

https://dl.doubtnut.com/l/_Nvi4XseFxtul
https://dl.doubtnut.com/l/_zoKG9YznXjTe


C. < 57.32kJ

D. none of these

Answer: B

Watch Video Solution

30. Hess's law states that

A. The standard enthalpy of an overall reaction is the sum of the

enthalpy changes in individual reactions

B. enthalpy of formation of a compound is same as the enthalpy of

decomposition of the compound into constituent elements, but

with opposite sign

C. at constant temperature the pressure of a gas is inversely

proportional to its volume

https://dl.doubtnut.com/l/_zoKG9YznXjTe
https://dl.doubtnut.com/l/_eZlzrUZCDt2t


D. the mass of a gas dissolved per lit of a solvent is proportional to

the pressure of the gas in equilibrium with the solution

Answer: A

Watch Video Solution

31. Given

C + 2S → CS2, ΔHf0 = + 117.0KJmol - 1, C + O2 → CO2, ΔHf0 = - 393.0KJmol

. The heat of combustion of CS2 + 3O2 → CO2 + 2SO2 is

A. -807KJmol - 1

B. -1104KJmol - 1

C. +1104KJmol - 1

D. +807KJmol - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eZlzrUZCDt2t
https://dl.doubtnut.com/l/_oShIBO4YsWXj


32. NaOH (aq ) + HCl (aq ) → NaCl (aq ) + H2O, ΔH = - 13.6 Kcal.

H2 (g ) +
1
2
O2 (g ) → H2O, ΔH = - 68 Kcal. What is hat of formation of 

OH -  ?

A. -54.4 kCal

B. +54.4 kCal

C. +13.6 kCal

D. -13.6 kCal

Answer: A

Watch Video Solution

33. N2 (g ) + 2O2 (g ) → 2NO2 + xkJ, 2NO (g ) + O2 (g ) → 2NO2 (g ) + ykJ.

The enthalpy of formation of NO is

A. (2x - 2y)

https://dl.doubtnut.com/l/_oShIBO4YsWXj
https://dl.doubtnut.com/l/_Cn2iol2i1cc3
https://dl.doubtnut.com/l/_gkEu9gqJjvCR


B. x - y

C. 1/2(y - x)

D. 1/2(x - y)

Answer: C

Watch Video Solution

34. 
1
2
H2 (g ) +

1
2
Cl2 (g ) → HCl (g ) , ΔH0 = - 92.4 kJ/mole, 

HCl (g ) + nH2O → H +
(aq ) + Cl -

(aq ) , ΔH0 = - 74.8 kJ/mole ΔH0f for Cl -
(aq )

is

A. -17.6 kJ/mole

B. -167.2 kJ/mole

C. +17.6 kJ/mole

D. -35.2 kJ/mole

Answer: B

https://dl.doubtnut.com/l/_gkEu9gqJjvCR
https://dl.doubtnut.com/l/_Y7KTpdCk13Qc


Watch Video Solution

35. The heat of atomisation of PH3 (g )  is 228 kCal mol - 1 and that of 

P2H2 (g )  is 355 kCal mol - 1. The energy of the P-P bond is (kn kCal)

A. 102

B. 51

C. 26

D. 204

Answer: B

Watch Video Solution

36. The enthalpy change for the following reaction is 368kJ. Calculate the

average O-F bond energy. OF2 (g ) → O (g ) + 2F (g )

A. 184 kJ/mol

https://dl.doubtnut.com/l/_Y7KTpdCk13Qc
https://dl.doubtnut.com/l/_m7QZYzvyHZW4
https://dl.doubtnut.com/l/_D811kKP7wQ7h


PRACTICE SHEET (EXERCISE- II) (LEVEL- II (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)

B. 368 kJ/mol

C. 536 kJ/mol

D. 736 kJ/mol

Answer: A

Watch Video Solution

1. For the real gases reaction 2CO (g ) + O2 (g ) → 2CO2 (g ) , ΔH = - 560kJ.

In a 10L rigid vessel at 500K, the initial pressure is 70 bar and after

reaction it becomes 40 bar. The change in internal energy is:

A. -557kJ

B. -530kJ

C. -563kJ

https://dl.doubtnut.com/l/_D811kKP7wQ7h
https://dl.doubtnut.com/l/_oN6tJEeQR81s


D. none of these

Answer: B

Watch Video Solution

2. A sample of CH4 of 0.08g was subjected to combustion at 27 ∘C in a

bomb calorimeter. The temperature of the calorimeter system was found

to be raised by 0.25 ∘C. If heat capacity of calorimeter is 18kJ / ∘C, ΔH for

combustion of CH4 at 27 ∘C is

A. -900 kJ/mole

B. -905 kJ/mole

C. -895 kJ/mole

D. -890 kJ/mole

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_oN6tJEeQR81s
https://dl.doubtnut.com/l/_ffKqQCSCKxVe


3. Heat liberated in the neutralisation of 500 ml of 1N HCl and 500ml of

1N NH4OH is -1.36 K.Cals. The heat of ionisation of NH4OH is

A. 10.98 kCals

B. -12.34 kCals

C. -10.98 kCals

D. 12.34 kCals

Answer: A

Watch Video Solution

4. Based on the values of B.E. given, ΔfH
0 of N2H4 (g )  is : Given BE of : 

N - N is 159 kJ mol - 1, H-H is 436 kJ mol - 1, N = - N is 941 kJ mol - 1, N - H is

398 kJ mol - 1

A. 711kJmol - 1

B. 62kJmol - 1

https://dl.doubtnut.com/l/_lVWn9C18dT3W
https://dl.doubtnut.com/l/_ONB4KGD0SvCc


PRACTICE SHEET (EXERCISE- II) (LEVEL- II (ADVANCED) MORE THAN ONCE

CORRECT ANSWER TYPE QUESTIONS)

C. -98kJmol - 1

D. -711kJmol - 1

Answer: B

Watch Video Solution

1. The value of ΔH - ΔU for the following reaction at 27 ∘C will be : 

N2 (g ) + 3H2 (g ) → 2NH3 (g )

A. 8.314 × 273 × ( - 2)J

B. 8.314 × 300 × ( - 2)J

C. -600R

D. 8.314 × 300 × 2J

Answer: B::C

https://dl.doubtnut.com/l/_ONB4KGD0SvCc
https://dl.doubtnut.com/l/_JhucTBlFi1Sa


Watch Video Solution

2. Which of the following reactions have same heat of reaction at

constant pressure and at constant volume?

A. H2 (g ) + Cl2 (g ) ⇔ 2HCl (g )

B. 2NO (g ) ⇔ N2 (g ) + O2 (g )

C. Co3O4 ( s ) + 4CO (g ) ⇔ 3Co ( s ) + 4CO2 (g )

D. N2 (g ) + 3H2 (g ) ⇔ 2NH3 (g )

Answer: A::B::C

Watch Video Solution

3. For the reaction 2H2 (g ) + o2 (g ) → 2H2O (g ) , ΔH ∘ = - 573.2kJ. The

heat of decomposition of water per mol is:

A. 286.6kJ

https://dl.doubtnut.com/l/_JhucTBlFi1Sa
https://dl.doubtnut.com/l/_kNDLb59gHHbr
https://dl.doubtnut.com/l/_xlym4wermivq


B. 573.2 kJ

C. -28.66 k Cal

D. 68.56 kCal

Answer: A::D

Watch Video Solution

4. The amount of heat released, when 20 ml of 0.5 M NaOH is mixed with

100 mL of 0.1M HCl, is x k cal. The heat of neutralisation is

A. 10xk Cal mole - 1

B. 100xk Cal mole - 1

C. -100xk Cal mole - 1

D. -23.92xk Cal mole - 1

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_xlym4wermivq
https://dl.doubtnut.com/l/_6YlHJu9o0m09


5. When 1.0g of oxalic acid H2C2O4  is burned in a bomb calorimeter

whose heat capacity is 8.75kJ/K, the temperature increases by 0.312K. The

enthalpy of combustion of oxalic acid at 27 ∘C

A. -245.7 kJ/mol

B. 249.4 kJ/mol

C. -241.9 kJ/mol

D. -57.87 k Cal mol - 1

Answer: C::D

Watch Video Solution

( )

6. Consider the following data: 

ΔfH
2 N2H4, l = 50kJ /mol, , ΔfH

∘ NH3, g = - 46kJ /mol, B.E. 

(N - H) = 393kJ /mol and B. E. (H - H) =  436 kJ/mol, also 

ΔvapH N2H4, l = 18kJ /mol. The N-N bond energy in N2H4 is

( ) ( )

( )

https://dl.doubtnut.com/l/_6YlHJu9o0m09
https://dl.doubtnut.com/l/_LTcqRHJntbh3
https://dl.doubtnut.com/l/_0fYTV6Os0SpJ


PRACTICE SHEET (EXERCISE- II) (LEVEL- II (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

A. 226 kJ/mol

B. 154 kJ/mol

C. 190 kJ/mol

D. 45.45 k Cal/mole

Answer: C::D

Watch Video Solution

1. Enthalpy of neutralization is defined as the enthalpy change when 1

mole of acid/base is completely neutralized by base/acid in dilute

solution. For strong acid and strong base neutralization net chemical

change is H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH0
r ≡ - 55.84kJ /mol 


If enthalpy of neutralization of CH3COOH by NaoH is -49.86 kJ/mol then

enthalpy of ionisation of CH3COOH is

https://dl.doubtnut.com/l/_0fYTV6Os0SpJ
https://dl.doubtnut.com/l/_yOAkUOz9w8pE


A. 5.98 kJ/mol

B. -5.98 kJ/mol

C. 105.7 kJ/mol

D. none of these

Answer: A

Watch Video Solution

2. Enthalpy of neutralization is defined as the enthalpy change when 1

mole of acid/base is completely neutralized by base/acid in dilute

solution. For strong acid and strong base neutralization net chemical

change is H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH0
r ≡ - 55.84kJ /mol 


What is ΔH0 for complete neutralisation of strong diacidic base 

A(OH)2 by HNO3?

A. -55.84kJ

B. -111.68kJ

https://dl.doubtnut.com/l/_yOAkUOz9w8pE
https://dl.doubtnut.com/l/_etdUItLcNEMo


C. 55.84 kJ/mol

D. none of these

Answer: B

Watch Video Solution

3. Enthalpy of neutralization is defined as the enthalpy change when 1

mole of acid/base is completely neutralized by base/acid in dilute

solution. For strong acid and strong base neutralization net chemical

change is H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH0
r ≡ - 55.84kJ /mol 


Under the same conditions how many mL of 0.1M NaOH and 0.05 M H2A

(strong diprotic acid) should be mixed for a total volume of 100mL to

produce the highest rise in temperature:

A. 25: 75

B. 50: 50

C. 75: 25

https://dl.doubtnut.com/l/_etdUItLcNEMo
https://dl.doubtnut.com/l/_N6P1jwyFznWh


D. 66.66: 33.33

Answer: B

Watch Video Solution

4. The bond dissociation energy depends upon the nature of the bond

and nature of the molecule. If any molecule more than 1 bonds of similar

nature are present then the bond energy reported is the average bond

energy. 

Determine C - C and C - H bond enthalpy (in kJ/mol). Given: 

ΔfH
0 C2H6, g = - 85kJ /mol, ΔfH

0 C3H8, g = - 104kJ /mo ≤ , ΔsubH
0(C, s) =

, B.E. (H-H)= 436 kJ/mol,

A. 414345

B. 345414

C. 287405.5

D. none of these

( ) ( )

https://dl.doubtnut.com/l/_N6P1jwyFznWh
https://dl.doubtnut.com/l/_PNDxw4t8Smgl


Answer: B

Watch Video Solution

5. The bond dissociation energy depends upon the nature of the bond

and nature of the molecule. If any molecule more than 1 bonds of similar

nature are present then the bond energy reported is the average bond

energy. 

If enthalpy of hydrogenation of C6H6 ( l ) intoC6H12 ( l ) is - 205kJ and

resonance energy of C6H6 ( l )  is -152kJ /mol then enthalpy of

hydrogenation of

https://dl.doubtnut.com/l/_PNDxw4t8Smgl
https://dl.doubtnut.com/l/_l4dQPNlfUsDL


 is ? Answer 

ΔHvap of C6H6 ( l ) , C6H10 ( l ) , C6H12 ( l )  all are equal:

A. -535.5 kJ/mol

B. -238 kJ/mol

C. -357 kJ/mol

D. -119 kJ/mol

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_l4dQPNlfUsDL


PRACTICE SHEET (EXERCISE- II) (LEVEL- II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

Watch Video Solution

1. Match the following columns

Watch Video Solution

2. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_l4dQPNlfUsDL
https://dl.doubtnut.com/l/_hJErdLWD5l4X
https://dl.doubtnut.com/l/_GNQUX4TovfEZ


PRACTICE SHEET (EXERCISE- II) (LEVEL- II (ADVANCED) INTEGER TYPE

QUESTIONS)

1. For the reaction, N2 (g ) + 3H2 (g ) → 2NH3 (g ) . Heat of reaction at

constant volume exceeds the heat of reaction at constant pressure by the

value of xRT. The value of x is______

Watch Video Solution

2. Calculate the standard internal change in multiples of -102KJ for the

reaction OF2 (g ) + H2O (g ) → O2 (g ) + 2HF (g )  at 298K. The standard

enthalpies of formation of

OF2 (g ) , H2O (g ) , HF (g ) are + 20, - 250 and - 270KJmole - 1

Watch Video Solution

https://dl.doubtnut.com/l/_GNQUX4TovfEZ
https://dl.doubtnut.com/l/_EJKY6zT4mDTr
https://dl.doubtnut.com/l/_ez3n4REug5mu


3. The enthalpy change when 50 mL of 0.01 M Ca(OH)2 reacts with 25 mL

of 0.01 M HCl is 5(x + 2) can Given that ΔH0 neutralisation of a strong

acid and a strong base in 140 kCal mol - 1. What is x?

Watch Video Solution

4. Heat of formation of 2 moles of NH3(g) is - 90kJl bond energies of H-H

and N-H bonds are 435 kJ and 390kJmol - 1 respectively. The value of the

bond energy of N ≡ N is 1000 - x2 + x + 25  kJ/mol What is x ?

Watch Video Solution

( ( ) )

5. Heats of atmoisation of ozone and oxygen are 25 units and 30 units

respectively. What is the heat of ozonisation of one mole of oxygen is the

same units?

Watch Video Solution

https://dl.doubtnut.com/l/_LPmDEpbgpiJU
https://dl.doubtnut.com/l/_swP4xkw2wSjp
https://dl.doubtnut.com/l/_KaRb82FW7q7F
https://dl.doubtnut.com/l/_YfqbBRlBNkMS


PRACTICE SHEET (EXERCISE- III) (LEVEL- I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

6. Compute the heat of formation of liquid methyl alcohol in kilojoules

per mole, using the following data. Heat of vapourisation of liquid methyl

alcohol= 38 kJ/mol. Heat of formation of gaseous atoms from the

elements in their standard states, H= 218kJ/mol, C= 715 kJ/mol, O= 249

kJ/mol. Average bond energies, C-H = 415 kJ/mol, C-O = 365 kJ/mol, O-H= 463

kJ/mol

Watch Video Solution

1. The least random state of H2O system is

A. Ice

B. Liquid water

C. Steam

D. Randominess is same in all

https://dl.doubtnut.com/l/_YfqbBRlBNkMS
https://dl.doubtnut.com/l/_biYFxzKDd9EC


Answer: A

Watch Video Solution

2. For which of the process, ΔS is negative?

A. H2 (g ) → 2H (g )

B. N2 (g ) (1atm) → N2 (g ) (8atm)

C. 2SO3 (g ) → 2SO2 (g ) + O2 (g )

D. C ( diamond ) → C ( graphite )

Answer: B

Watch Video Solution

3. When one mole of an ideal gas is compressed to half of its initial

volume and simultaneously heated to twice its initial temperature, the

change in entropy of gas (ΔS) is

https://dl.doubtnut.com/l/_biYFxzKDd9EC
https://dl.doubtnut.com/l/_DxWO4OGfcnVm
https://dl.doubtnut.com/l/_qkaMgzbrZHhL


A. Cp ,mln2

B. Cv ,mln2

C. R ln 2

D. Cv ,m - R ln2

Answer: D

Watch Video Solution

( )

4. Here T1 and T2 are 


https://dl.doubtnut.com/l/_qkaMgzbrZHhL
https://dl.doubtnut.com/l/_LVaW26aCV8W3


A. M, P, B, P

B. B.P, B.P

C. B.P, M.P

D. M. P, M.P

Answer: A

Watch Video Solution

5. What is the melting point of benzene if

ΔHfusion = 9.95kJ /mol and ΔSfusion = 35.7J /K - mol?

A. 278.7 ∘C

B. 278.7K

C. 300K

D. 298K

Answer: B

https://dl.doubtnut.com/l/_LVaW26aCV8W3
https://dl.doubtnut.com/l/_beyfdkbJY9Xn


Watch Video Solution

6. At 0 ∘C ice and water are in equilibrium and ΔH = 6.0KJ then ΔS will

be

A. 22JK - 1mol - 1

B. 35JK - 1mol - 1

C. 48JK - 1mol - 1

D. 100JK - 1mol - 1

Answer: A

Watch Video Solution

7. ΔSsurr for H2 + 1/2O2 → H2O, ΔH - 280kJ at 400K is

A. 700J/g K

B. 700 kJ/mol/K

https://dl.doubtnut.com/l/_beyfdkbJY9Xn
https://dl.doubtnut.com/l/_8vWK8480yo6u
https://dl.doubtnut.com/l/_vEPq0lc8Tkh5


C. 700 J/mol/K

D. 0.7 J/mol/K

Answer: C

Watch Video Solution

8. The incorrect statement according to second law of themodynamics is

A. Heat cannot flow from colder body to a hotter body of its own

B. All spontaneous processes are themody-namically irreversible

C. Heat can be converted into work completely without causing some

permanent change in the system (or) surroundings

D. Perpetual motion machine of second kind is not possible

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vEPq0lc8Tkh5
https://dl.doubtnut.com/l/_R0nc9WnSQE5I
https://dl.doubtnut.com/l/_ln3Q4RJTaWkU


9. In standard state the non spontaneous reaction among the following is

A. Melting of ice

B. Natural radioactivity

C. Freezing of water

D. Rusting of iron

Answer: C

Watch Video Solution

10. Some statements are given with regard to entropy. The incorrect

statement(s) are 

(A) The absolute entropy of substances cannot be determined 

(B) In standard state entropy of elements is always positive 

(C ) The entropy of universe always decreases 

(D) In a spontaneous process, for an isolated system the entropy of the

system generally increases

https://dl.doubtnut.com/l/_ln3Q4RJTaWkU
https://dl.doubtnut.com/l/_VLYwGrcB7bzW


A. A, B

B. B,C

C. A,C

D. only C

Answer: C

Watch Video Solution

11. When a liquid evaporates, which is true about the signs of the

enthalpy and entropy changes?

A. 
ΔH ΔS
+ -

B. 
ΔH ΔS
+ +

C. 
ΔH ΔS
- -

D. 
ΔH ΔS
- +

Answer: B

https://dl.doubtnut.com/l/_VLYwGrcB7bzW
https://dl.doubtnut.com/l/_Hr1TF15CjuQ3


Watch Video Solution

12. Although the dissolution of ammonium chloride in water is an

endothermic reaction, even then it is spontaneous because

A. ΔH is positive , ΔS is -ve

B. ΔH is + ve, ΔS is zero

C. ΔH is positive, TΔS < ΔH

D. ΔH is +ve, ΔS is positive and ΔH < TΔS

Answer: D

Watch Video Solution

13. For a certain reaction, ΔH0 & ΔS0 respectively are 400kJ & 200

J/mol/K. The process is non-spontaneous at

A. 2100K

https://dl.doubtnut.com/l/_Hr1TF15CjuQ3
https://dl.doubtnut.com/l/_VAWT0Gfu6r5v
https://dl.doubtnut.com/l/_m3sMwds2BJzb


B. 2010K

C. 1990K

D. 2020K

Answer: C

Watch Video Solution

14. Which of the following conditions regarding a chemical process

ensures its spontaneity at all temperatures?

A. ΔH > 0, ΔH < 0

B. ΔH < 0, ΔS > 0

C. ΔH < 0, ΔS < 0

D. ΔH > 0, ΔS < 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_m3sMwds2BJzb
https://dl.doubtnut.com/l/_ziCpHkttUXNd


15.  


The correct match is

A. 
A B C
2 1 3

B. 
A B C
3 1 2

C. 
A B C
1 2 3

D. 
A B C
3 2 1

Answer: B

Watch Video Solution

16. Which of the following expressions is correct?

A. ΔG ∘ = - nFE ∘

https://dl.doubtnut.com/l/_ziCpHkttUXNd
https://dl.doubtnut.com/l/_IFxzBGiLV3lc
https://dl.doubtnut.com/l/_upDVSWd9esdu


B. ΔG ∘ = + nFE ∘

C. ΔG ∘ = - 2.303RTlnFE ∘cell

D. ΔG ∘ = - nFlogKC

Answer: A

Watch Video Solution

17. Based on the third law of themodynamics, the entropy can be

obtained using the equation.

A. ΔS =
ΔH
T

B. 
T

∫0T. C - 1
P dT = S

C. ΔG = TΔS

D. ∫
T
0CPT

- 1dT = S

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_upDVSWd9esdu
https://dl.doubtnut.com/l/_VinycXvcrEVn


PRACTICE SHEET (EXERCISE- III) (LEVEL- II (ADVANCED) (STRAIGHT OBEJCETIVE

TYPE QUESTIONS)

1. Which has maximum entropy change of vaporisation?

A. water (l)

B. toluene(l)

C. diethyl ether (l)

D. acetone (l)

Answer: A

Watch Video Solution

2. Melting & boiling point of NaCl respectively are 1080 K & 1600K. ΔS for

stage -I & II in NaCl ( s )

I
→ ΔHfus = 30kJNaCl ( l )

II
→ ΔHvap = 160kJ are

https://dl.doubtnut.com/l/_VinycXvcrEVn
https://dl.doubtnut.com/l/_aF4KNnphC5J1
https://dl.doubtnut.com/l/_e4LbPBtFwU9Q


A. 
ΔS(I)(KJ /mol /K) ΔS(II)(KJ /mol /K)
1 /36 1/10

B. 
ΔS(I)(KJ /mol /K) ΔS(II)(KJ /mol /K)
36 100

C. 
ΔS(I)(KJ /mol /K) ΔS(II)(KJ /mol /K)
1 /36 10

D. 
ΔS(I)(KJ /mol /K) ΔS(II)(KJ /mol /K)
36 1/10

Answer: A

Watch Video Solution

3. Two mole of an ideal gas is expanded irreversibly and isothermally at

37 ∘C until its volume is doubled and 3.41 kJ heat is absorbed from

surroundings. ΔStotal (system + surroundings) is

A. -0.52 J/K

B. 0.52 J/K

C. 22.52 J/K

D. 0

https://dl.doubtnut.com/l/_e4LbPBtFwU9Q
https://dl.doubtnut.com/l/_zd0MnNyZQJm5


Answer: B

Watch Video Solution

4. The efficiency of the reversible cycle drawn in the fig. will be 

A. 0.333

B. 0.56

C. 0.66

D. 0.25

https://dl.doubtnut.com/l/_zd0MnNyZQJm5
https://dl.doubtnut.com/l/_wcfr8CwcZmTf


Answer: D

Watch Video Solution

5. In the conversion of lime stone to lime, CaCO3 ( s ) → CaO ( s ) + CO2 (g ) ,

the values of ΔH ∘ and ΔS ∘  are + 179.1 kJ mol - 1 and 160.2 JK - 1mol - 1

respectively at 298K and 1 bar. Assuming, ΔH ∘ and ΔS ∘  do not change

with temperature, temperature above which conversion of lime stone to

lime will be spontaneous is

A. 1118K

B. 1008K

C. 1200K

D. 845K

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wcfr8CwcZmTf
https://dl.doubtnut.com/l/_b0mCcMo4YliL
https://dl.doubtnut.com/l/_19hk00gvWPga


6. In an irreversible process taking place at constant T and P and in which

only pressure- volume work is being done, the change on Gibb's free

energy (dG) and changing in entropy (dS), stisfy the criteria

A. (dS)V , s < 0, (dG)T ,P < 0

B. (dS)V ,E > 0(dG)T ,P < 0

C. (dS)V ,E = 0, (dG)T ,P = 0

D. (dS)V ,E = 0, (dG)T ,P > 0

Answer: B

Watch Video Solution

7. The molar entropies of HI (g ) , H (g ) and I (g )  at 298K are 206.5, 114.6,

and 180.7Jmol - 1K - 1 respectively. Using the ΔG ∘  given below, calculate

the bond energy of HI. 

HI (g ) → H (g ) + I (g ) , ΔG ∘ = 271.8kJ (Give your answer after divide with

49.7)

https://dl.doubtnut.com/l/_19hk00gvWPga
https://dl.doubtnut.com/l/_k4ZwYPX4aX2j


A. 282.4

B. 298.3

C. 290.1

D. 315.4

Answer: B

Watch Video Solution

8. For the hypothetical reaction A2 (g ) + B2 (g ) ⇔ 2AB (g ) ΔrG
∘ and ΔrS

∘

are 20 kJ/mol and -20JK - 1mol - 1 respectively at 200K. If ΔrCP is 

20JK - 1mol - 1 then ΔrH
∘  at 400K is

A. 20kJ/mol

B. 7.98kJ/mol

C. 28kJ/mol

D. none of these

https://dl.doubtnut.com/l/_k4ZwYPX4aX2j
https://dl.doubtnut.com/l/_6814Ud92s7iz


PRACTICE SHEET (EXERCISE- III) (LEVEL- II (ADVANCED) (MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

Answer: A

Watch Video Solution

9. For a perfectly crystalline solid Cp .m = aT3, where a is constant. If Cp .m

is 0.42 J/K -  mol at 10K, molar entropy at 10K is

A. 0.42J/K -mol

B. 0.14 J/K -mol

C. 4.2 J/K-mol

D. zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6814Ud92s7iz
https://dl.doubtnut.com/l/_C334d1AVQEyt
https://dl.doubtnut.com/l/_3JZHCbgu3oBW


1. Which statements are correct for a process involving an ideal gas?

A. (ΔS)Isothermal, sys = 2.303nRlong
Vf
Vi

B. (ΔS)adiabatic, rev = 0

C. (ΔS)Total, irr > 0

D. (ΔS)Total, adiabatic, rev = 0

Answer: A::B::C::D

Watch Video Solution

2. Which of the following is correct?

A. Reversible adiabatic process is isoentropic

B. ΔSsys ′  for irreversible adiabatic compression is greater than zero

C. ΔSsys for free expansion is zero

D. ΔSsys ′  for irreversible isothermal compression is greater than zero

https://dl.doubtnut.com/l/_3JZHCbgu3oBW
https://dl.doubtnut.com/l/_Yf3KCJJPzh2v


Answer: A::B

Watch Video Solution

3. Necessary conditions for spontanity of a reaction ________

A. (G)products < (G)reactants

B. (S)products < (S)reactants

C. (ΔS)reaction + (ΔS)surr > 0

D. -
(ΔH)sys

T
+ (ΔS)sys > 0

Answer: A::C::D

Watch Video Solution

[ ]

[ ]

4. Combustion of sucrose is used by aerobic organisms for providing

energy for the life substaining process. If all the capturing from the

https://dl.doubtnut.com/l/_Yf3KCJJPzh2v
https://dl.doubtnut.com/l/_PRxP6n4fcGIx
https://dl.doubtnut.com/l/_ctIhLPEsval5


reaction is done through electrical process (non P-V work) then calculate

maximum available energy which can be captured by combustion of 34.2

gm of sucrose Given : 

ΔHsucrose = - 6000kJmol - 1, ΔScombustion = 180J /Kmol and body

temperature is 300 K.

A. 600kJ

B. 594.6 kCal

C. 144.83 k Cal

D. 605.4 kJ

Answer: C::D

Watch Video Solution

5. Driving force of a reaction is the

A. resultant of enthalpy and entropy change

B. resultant of enthalpy and internal energy change

https://dl.doubtnut.com/l/_ctIhLPEsval5
https://dl.doubtnut.com/l/_qkupJNDkOqsu


C. resultant of entropy and internal energy change

D. term concerned with change in free energy

Answer: A::D

Watch Video Solution

6. Signa of ΔG for the melting of ice is negative at

A. 265K

B. 270K

C. 277K

D. 274K

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_qkupJNDkOqsu
https://dl.doubtnut.com/l/_oBjje2sc9Rew


7. In an electrochemical cell ΔG = ΔH

A. T → 0

B. T → ∞

C. 
dEcell

dT P
= 0

D. dEcell = 0

Answer: A::C::D

Watch Video Solution

( )

8. If ΔG = ΔH - TΔS and ΔG = ΔH + T
d(ΔG)
dT P

 then variation of emf of

a cell E, with temperature T is given by:

A. 
ΔH
nF

B. 
ΔH - ΔG
nFT

C. 
ΔS
nF

[ ]

https://dl.doubtnut.com/l/_SGPaS57P05nN
https://dl.doubtnut.com/l/_Lka9sLxmAlba


PRACTICE SHEET (EXERCISE- III) (LEVEL- II (ADVANCED) (LINKED

COMPREHENSION TYPE QUESTIONS)

D. -
ΔS
nF

Answer: B::C

Watch Video Solution

1. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula ΔS =
ΔH
T

. In the reversible

adiabatic process, however, ΔS will be zero. The rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. ΔS = 2.303Clog T1 /T2 , C = CP or CV  


If water in an insulated vessel at -10 ∘C, suddenly freezes, the entropy

change of the system will be

( )

( ) ( )

https://dl.doubtnut.com/l/_Lka9sLxmAlba
https://dl.doubtnut.com/l/_sTSFvBFOzFeQ


A. zero

B. always positive

C. always negative

D. sometimes positive and sometimes negative

Answer: A

Watch Video Solution

2. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula ΔS =
ΔH
T

. In the reversible

adiabatic process, however, ΔS will be zero. The rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. ΔS = 2.303Clog T1 /T2 , C = CP or CV  


( )

( ) ( )

https://dl.doubtnut.com/l/_sTSFvBFOzFeQ
https://dl.doubtnut.com/l/_FXPFfAtBeTCP


If water in an insulated vessel at -10 ∘C, suddenly freezes, the entropy

change of the system will be

A. +ve

B. -ve

C. zero

D. equal to that of surroundings

Answer: A

Watch Video Solution

3. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

calculated using Trouton's formula ΔS =
ΔH
T

. In the reversible

adiabatic process, however, ΔS will be zero. The rise in temperature in

( )

https://dl.doubtnut.com/l/_FXPFfAtBeTCP
https://dl.doubtnut.com/l/_oTvDCdepbmvb


isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. ΔS = 2.303Clog T1 /T2 , C = CP or CV  


The melting point of a solid is 300K and its latent heat of fusion is 600 cal

mol - 1. The entropy change for the fusion of 1 mole of the soli (in cal K - 1)

at the same temperature would be:

A. 200

B. 2

C. 0.2

D. 20

Answer: B

Watch Video Solution

( ) ( )

4. Consider the following reaction : 

CO (g ) + 2H2 (g ) ⇔ CH3OH (g )  


Given : ΔrH
∘ CH3OOH, g = - 201k

J
m
ol, ΔrH

∘ (CO, g) = - 114k
J
m
ol 
( )

https://dl.doubtnut.com/l/_oTvDCdepbmvb
https://dl.doubtnut.com/l/_kwjXqZirHRPE


S ∘ CH3OOH, g = 240
J
K

- mol, S ∘ H2, g = 29JK - 1mol - 1 


S ∘ (CO, g) = 198
J
mol - K, C ∘ _ (p, m) H2 = 28.8

J
mol - K 


C ∘ _ (p, m)(CO) = 29.4
J
m
ol - K, C ∘ _ (p, m) CH3OH = 44

J
m
ol - K 


and ln
320
300

= 0.06, all data at 300 K 


ΔrS
∘  at 300 K for the reaction is :

A. 152.6 J/K - mol

B. 181.6 J/K - mol

C. -16 J/K - mol

D. none of these

Answer: C::D

Watch Video Solution

( ) ( )
( )

( )

( )

5. Consider the following reaction : 

CO (g ) + 2H2 (g ) ⇔ CH3OH (g )  


Given : ΔrH
∘ CH3OOH, g = - 201k

J
m
ol, ΔrH

∘ (CO, g) = - 114k
J
m
ol 
( )

https://dl.doubtnut.com/l/_kwjXqZirHRPE
https://dl.doubtnut.com/l/_OQfaIkloIomk


S ∘ CH3OOH, g = 240
J
K

- mol, S ∘ H2, g = 29JK - 1mol - 1 


S ∘ (CO, g) = 198
J
mol - K, C ∘ _ (p, m) H2 = 28.8

J
mol - K 


C ∘ _ (p, m)(CO) = 29.4
J
m
ol - K, C ∘ _ (p, m) CH3OH = 44

J
m
ol - K 


and ln
320
300

= 0.06, all data at 300 K 


ΔrH
∘  at 300 K for the reaction is :

A. -87 kJ/mol

B. 87 kJ/mol

C. -315 kJ/mol

D. -288 kJ/mol

Answer: A

Watch Video Solution

( ) ( )
( )

( )

( )

6. Consider the following reaction : 

CO (g ) + 2H2 (g ) ⇔ CH3OH (g )  


Given : ΔrH
∘ CH3OH, g = - 201k

J
m
ol, ΔrH

∘ (CO, g) = - 114k
J
m
ol 
( )

https://dl.doubtnut.com/l/_OQfaIkloIomk
https://dl.doubtnut.com/l/_EwfYsTFqFIga


PRACTICE SHEET (EXERCISE- III) (LEVEL- II (ADVANCED) (MATRIX MATCHING

TYPE QUESTIONS)

S ∘ CH3OOH, g = 240
J
K

- mol, S ∘ H2, g = 29JK - 1mol - 1 


S ∘ (CO, g) = 198
J
mol - K, C ∘ _ (p, m) H2 = 28.8

J
mol - K 


C ∘ _ (p, m)(CO) = 29.4
J
m
ol - K, C ∘ _ (p, m) CH3OH = 44

J
m
ol - K 


and ln
320
300

= 0.06, all data at 300 K 


ΔrS
∘  at 320 K is :

A. 155.18 J/mol-K

B. 150.02 J/mol-K

C. 172 J/mol-K

D. none of these

Answer: D

Watch Video Solution

( ) ( )
( )

( )

( )

https://dl.doubtnut.com/l/_EwfYsTFqFIga


1. Match the following columns

Watch Video Solution

2. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_7IbyliSnYjct
https://dl.doubtnut.com/l/_YzK5OktpuLKF


PRACTICE SHEET (EXERCISE- III) (LEVEL- II (ADVANCED) (INTEGER TYPE

QUESTIONS)

1. A quantity of 4.0 moles of an ideal gas at 20 ∘C expands isothermally

against a constant pressure of 2.0 atm from 1.0 L to 10.0L. What is the

entropy change of the system (in cals)?

Watch Video Solution

2. At 27 ∘C latent heat of fusion of a compound is 2.7 × 103Jmol - 1.

Calculate the entropy change during fusion

Watch Video Solution

3. For a liquid, enthalpy of fusion is 1.435 kCal mol - 1 and molar entropy

change is 5.26 cal mol - 1K - 1. The freezing point of liquid in celcius will be

________

Watch Video Solution

https://dl.doubtnut.com/l/_2uV3UGk84uZw
https://dl.doubtnut.com/l/_Jax0rsc5gfrq
https://dl.doubtnut.com/l/_2nPMx4NAjAdN


ADDITIONAL PRACTICE EXERCISE (LEVEL - I (MAIN))

4. Calculate equilibrium constant (in multiples of 10 - 80) when sodium

reduces Aluminium oxide to aluminium at 298 K. ΔG ∘ _ (f) of Na2O3 ( s )

at 298K = - 377KJmole - 1 and ΔG ∘ _ (f) of Al2O3 at 

298K = - 1582KJmole - 1)

Watch Video Solution

5. For a liquid the vapour pressure is given by log10P =
-400
T

+ 10 Vapour

pressure of the liquid is 10x mm Hg at 400K. The value of x will be _______

Watch Video Solution

1. Which among the following is not an exact differential?

A. Q (dQ= heat absorbed)

https://dl.doubtnut.com/l/_2nPMx4NAjAdN
https://dl.doubtnut.com/l/_zgGFLWJWdlAC
https://dl.doubtnut.com/l/_ZTfo5fwpfZXW
https://dl.doubtnut.com/l/_E0i1wYFW05Nb


B. U(dU = change in internal energy)

C. S(dS = entropy change)

D. G(dG= Gibbs free energy change)

Answer: A

Watch Video Solution

2. A system consisting of one mole of an ideal diatomic gas absorbs 200J

of heat and does 50J of work on surroundings. What is the change in

temperature if vibrational modes of motion are inactive?

A. 
150Jmol - 1

8.314 ×
5

2

B. 
150Jmol - 1

8.314 ×
3

2

C. 
150Jmol - 1

8.314 ×
7

2

D. 
150Jmol - 1

8.314 ×
4

3

https://dl.doubtnut.com/l/_E0i1wYFW05Nb
https://dl.doubtnut.com/l/_FWJ1Fpc7EILB


Answer: A

Watch Video Solution

3. A mono atomic ideal gas undergoes a process in which the ratio of P to

V at any instant is constant and equal to 1. What is molar heat capacity of

the gas.

A. 
4R
2

B. 
3R
2

C. 
5R
2

D. 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FWJ1Fpc7EILB
https://dl.doubtnut.com/l/_qAA8XgO6sWgH


4. 1 mole each of CaC2, Mg2C3 reacts with excess water in separate open

flasks work done by the gas during the dissolution shows the order:

A. CaC2 = Mg2C3 < Al4C3

B. CaC2 = Mg2C3 = Al4C3

C. Mg2C3 < CaC - 2 < Al40C3

D. Mg2C3 < Al4C3 < CaC2

Answer: A

Watch Video Solution

5. The temperature of 5 moles of a gas is decreased by 2K at constant

pressure of 1 atm. Indicate the correct statement

A. Work done by gas is = 5R

B. Work done on the gas is = 10R

C. Work done by the gas = 6R

https://dl.doubtnut.com/l/_ywZXuUwTs8pH
https://dl.doubtnut.com/l/_1MDXGeRrW339


D. Work done = 0

Answer: B

Watch Video Solution

6. When an ideal gas at a pressure P, temperature T and volume V is

isothermally compressed to 
V
n

, its pressure becomes Piso and if the

same process is carried out adiabatically and reversibly, its pressure

becomesPadia. Which of the following is correct for 
Piso

Padia
 ?

A. 1

B. n

C. nγ

D. n1 - γ

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_1MDXGeRrW339
https://dl.doubtnut.com/l/_qjKTpvMlssqN


7. Which of the following statement is incorrect?

A. The entropy of the universe increases and tends towards the

maximum value in irreversible process

B. All the natural spontaneous processes are irreversible in nature

C. For the isothermal expansion of an ideal gas, ΔH and ΔE are not

equal

D. The heat of formation of an element in the standard state is zero

Answer: C

Watch Video Solution

8. A gas absorbs 100 calories of heat energy and is compressed from 10L

to 5L by applying an external pressure of 2 atm. Change in internal energy

in calories will be nearly.

https://dl.doubtnut.com/l/_qjKTpvMlssqN
https://dl.doubtnut.com/l/_IW2XuifbE5XR
https://dl.doubtnut.com/l/_NFnpxwxYGqXJ


A. 312

B. 342

C. 426

D. 562

Answer: B

Watch Video Solution

9. Given below are some standard heats of reaction (at constant

pressure) 

(A) Heat of formation of water = -68.3 kcal 

(B) Heat of combustion of acetylene = - 310.6 kcal 

(C ) Heat of combustion of ethylene = - 337.2 kcal 

Calculating the heat of reaction for the hydrogenation of acetylene at

constant pressure and at constant volume (at 25 ∘C)

A. at constant pressure -41.104 kcal

https://dl.doubtnut.com/l/_NFnpxwxYGqXJ
https://dl.doubtnut.com/l/_ZapWRHgTDYFK


B. at constant volume = - 41.7 kcal

C. at constant pressure = -41.7 kcal

D. at constant volume = - 42.104 kcal

Answer: C

Watch Video Solution

10. The enthalpy of neutralization of weak monoprotic acid, HA in 1M

solution with a strong base is -55.95 KJ/mol if the unionised acid requires

1.4 KJ/mol heat for its complete ionization and enthalpy of neutralisation

of the strong monobasic acid with a strong monoacidic base is = - 57.3

KJ/mol. What will be % ionization of weak acid in molar solution is

A. 1.2 %

B. 0.0357

C. 0.0607

D. 0.1201

https://dl.doubtnut.com/l/_ZapWRHgTDYFK
https://dl.doubtnut.com/l/_OtTciH9LyUcO


Answer: B

Watch Video Solution

11. The heat of combustion of hydrocarbon CxHy is ''a'' calories and heat

of formation of CO2 and H2O are ''b'' and 'c' calories respectively then

the heat of formation of hydrocarbon C8H is (in calories)

A. xa + yc - b

B. xb + yc - a

C. b + xc - xa

D. xb +
y
2
c - a

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OtTciH9LyUcO
https://dl.doubtnut.com/l/_nGsNSN4PMkhE


12. The standard enthalpy of formation of hypothetical MgCl is

-125kJmol - 1 and for MgCl2 is -642 kJ mol - 1. What is the enthalpy of the

disproportionation of MgCl ?

A. -492kJmol - 1

B. -392kJmol - 1

C. -767kJmol - 1

D. -517kJmol - 1

Answer: B

Watch Video Solution

13. Calculate the resonance energy of N2O from the following data 

ΔHf of N2O = 82 kJ mol - 1. Bond energies of 

N ≡ N, N = N, O = O and N = O bond are 946, 418 and 607 kJ mol - 1

respectively

https://dl.doubtnut.com/l/_pWHOOtr63Ppz
https://dl.doubtnut.com/l/_BxfJf9wbdHYU


ADDITIONAL PRACTICE EXERCISE (LEVEL - II LECTURE SHEET (ADVANCED)

STRAIGHT OBJECTIVE TYPE QUESTIONS)

A. -88kJmol - 1

B. -170kJmol - 1

C. -82kJmol - 1

D. -258kJmol - 1

Answer: A

Watch Video Solution

1. When 3.0 mole of an ideal diatomic gas is heated and compressed

simultaneously from 300K, 1.0 atm to 400K and 5.0atm, the change in

entropy is (Use CP =
7
2
R for the gas)

A. -20JK -

B. -5JK -

https://dl.doubtnut.com/l/_BxfJf9wbdHYU
https://dl.doubtnut.com/l/_BEZAhgwF904z


C. -15JK -

D. -2.8JK -

Answer: C

Watch Video Solution

2. StateP1 ,V1 ,T1A
Rev
→ State BP2 ,V2 ,T2: If P1 = P2 then

A. ΔSuniverse = 0

B. ΔSuniverse = 1

C. ΔSuniverse > 0

D. ΔSuniverse < 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BEZAhgwF904z
https://dl.doubtnut.com/l/_Q2r0iZlRv3aK


3. During winters, moisture condenses in the form of dew and can be

seen on plant leaves and grass. The entropy of the system in such cases

decreases as liquids possess lesser disorder as compared to gases. With

reference to the second law, which statement in correct, for the above

process?

A. The randomness of the universe decreases

B. The randomness of the surroundings decreases

C. Increase in randomness of surroundings equals the decrease in

randomness of system

D. The increase in randomness of the surroundings is greater as

compared to the decrease in randomness of the system.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vw9JQxZKhvXx


4. Assuming ΔH0 and ΔS0 do not change with temperature the boiling

point of liquid ''A'' (the thermodynamics data given below) is 

A. 300K

B. 13K

C. 150K

D. 50K

Answer: A

Watch Video Solution

5. For the reaction X2O4 ( l ) → 2XO2 (g ) , ΔU = 2.1kcal, ΔS = 20cal K - 1 at

300K, Hence ΔG is

A. 2.7 kcal

https://dl.doubtnut.com/l/_BAZ3jGW4XYuc
https://dl.doubtnut.com/l/_00n1HKLDb9aX


B. -2.7 kcal

C. 9.3 kcal

D. -9.3 kcal

Answer: B

Watch Video Solution

6. The correct signs of ΔS for the following four processes respectively

are 

(i) Devitrification of glass (ii) Desalination of sea water (iii) N2 (g, 10 atm) 

→ N2(g, 2 atm) (iv) C (s, graphite) →  C (s, daimond)

A. - , - , + , -

B. +, - , + , -

C. +, - , - , -

D. - , - , - , -

https://dl.doubtnut.com/l/_00n1HKLDb9aX
https://dl.doubtnut.com/l/_p3K4etsnDrkt


Answer: A

Watch Video Solution

7. Work (W) is the path function. Which of the following order is

incorrect?

A. Wadiabatic > WIsothermal

B. Wreversible > Wireversible

C. Wisobaric > WIsochoric

D. for a cyclic process W = area of cycle

Answer: A

Watch Video Solution

8. Standar entropies of x2, y2 and xy3 are 60,40 and 50JK - 1mol - 1

respectively for the reaction to be at equilibrium, the temperature should

https://dl.doubtnut.com/l/_p3K4etsnDrkt
https://dl.doubtnut.com/l/_3d1YfjnQnCUk
https://dl.doubtnut.com/l/_DktPiYgIasAk


ADDITIONAL PRACTICE EXERCISE (LEVEL - II LECTURE SHEET (ADVANCED)

MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

be 

1
2
x2 +

3
2
y2 ⇔ xy3ΔH = - 30kJ

A. 750K

B. 1000K

C. 1250K

D. 500K

Answer: A

Watch Video Solution

1. Temperature of an ideal gas increases in:

A. Adiabatic expansion

B. adiabatic compression

https://dl.doubtnut.com/l/_DktPiYgIasAk
https://dl.doubtnut.com/l/_bECzaxMJOI53


C. Isothermal expansion

D. isobaric expansion

Answer: B::D

Watch Video Solution

2. As a rubber band is stretched, it gets warmer, when released, it gets

cooler. The correct sign of thermodynamic parameters for stretching of

rubber band is

A. ΔH = - ve

B. ΔH = + ve

C. ΔS = - ve

D. ΔS = + ve

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_bECzaxMJOI53
https://dl.doubtnut.com/l/_9Pb2iZksuHmt


3. A system undergoes two cyclic process 1 and 2. Process 1 is reversible

and process 2 is irreversible. The correct statement relating to the two

processes is

A. ΔS (for process 1) = 0, while ΔS (for process 2) ≠ 0

B. qcyclic = 0 for process 1 and qcyclic ≠ 0 for process 2

C. More heat can be converted to work in process 1 than in process 2

D. More work can be converted to heat in process 1 than in process 2

Answer: C::D

Watch Video Solution

4. A certain gas is expanded from (1L, 10atm) to (4L, 5atm) against a

constant external pressure of 1 atm. If the initial temperature of gas is

300K and heat capacity for the process is 50J ∘C - 1 (use 1L atm = 100J),

then

https://dl.doubtnut.com/l/_9Pb2iZksuHmt
https://dl.doubtnut.com/l/_T5QtVDZ6743y
https://dl.doubtnut.com/l/_jHtWWcbFgI6x


A. |W| = 0.3kJ

B. |q| = 15kJ

C. ΔU = 14.7kJ

D. ΔH = 15.7kJ

Answer: A::B::C::D

Watch Video Solution

5. The standard enthalpies of formation of CO2 gas and HCOOH ( l )  are

-393.7 kJ mol - 1 and - 409.2kJmol - 1 respectively. Which of the following

are correct?

A. C ( s ) + O2 (g ) → CO2 (g ) , ΔH = - 393.7kJmol - 1

B. CO2 (g ) + H2 (g ) → HCOOh ( l ) , ΔH = - 15.5kJmol - 1

C. H2O ( l ) + CO (g ) → HCOOH ( l ) , ΔH = - 409.2kJmol - 1

D. C ( s ) + H2 (g ) + O2 (g ) → H2CO2 ( l ) , ΔH = - 409.2kJmol - 1

https://dl.doubtnut.com/l/_jHtWWcbFgI6x
https://dl.doubtnut.com/l/_9J5m9oYvEoV9


Answer: A::B::D

Watch Video Solution

6. For this process (overall change) which is correct 

A. q= 0, W= 0

B. q = + ve, W = - ve

C. q = - ve, Won the system = + ve

D. ΔSsys = 0, ΔUsys = 0, ΔHsys = 0

https://dl.doubtnut.com/l/_9J5m9oYvEoV9
https://dl.doubtnut.com/l/_QUZ9CJGYcAh0


ADDITIONAL PRACTICE EXERCISE (LEVEL - II LECTURE SHEET (ADVANCED)

LINKED COMPREHENSION TYPE QUESTIONS)

Answer: B::D

Watch Video Solution

7. P and Q are two arbitrarily chosen intensive variables then

A. (P + Q) is extensive property

B. 
P
Q

 is an intensive variable

C. PQ is an intensive variable

D. 
dP
dQ

 = intensive variable

Answer: B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_QUZ9CJGYcAh0
https://dl.doubtnut.com/l/_bU4damEP0ZuF


1. A flask of 1L having NH3(g) at 2.0atm and 200K is connected with

another flask of vol 800ml having HCl(g) at 8atm & 200K through tube of

negligible volume. The two gases reacts to form NH4Cl(s) with evolution

of 43 KJ/mol heat. If heat capacity of at constant volume is 20J/K/mol and

neglecting heat capacity of flask and solid, volume of solid formed and its

pressure (R = 0.08). 

The final pressure in the flask is

A. 5.375KJ

B. 4.375KJ

C. 6.8KJ

D. 6.375J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_x7EhktRxltGI


ADDITIONAL PRACTICE EXERCISE (LEVEL - II LECTURE SHEET (ADVANCED)

MATRIX MATCHING TYPE QUESTIONS)

2. A flask of 1L having NH3(g) at 2.0atm and 200K is connected with

another flask of vol 800ml having HCl(g) at 8atm & 200K through tube of

negligible volume. The two gases reacts to form NH4Cl(s) with evolution

of 43 KJ/mol heat. If heat capacity of at constant volume is 20J/K/mol and

neglecting heat capacity of flask and solid, volume of solid formed and its

pressure (R = 0.08). 

The final pressure in the flask is

A. 14.39 atm

B. 1.49 atm

C. 16.39 atm

D. 15. 39 atm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sOgbvaTScrzh


ADDITIONAL PRACTICE EXERCISE (LEVEL - II LECTURE SHEET (ADVANCED)

INTEGER TYPE QUESTIONS)

1. Match the following columns

Watch Video Solution

2. Match the following columns

Watch Video Solution

https://dl.doubtnut.com/l/_8wbfqGHP2CZb
https://dl.doubtnut.com/l/_3USKNFhzF98m


1. How many of the following processes have +ve sign for entropy

change? 

(i) Cl2 (g ) ⇔ 2Cl (g )  


(ii) S8(rhombic) ⇔ 4S2 (g )  


(iii) 3O2 (g ) ⇔ 2O3 (g )  


(iv) 60C (graphite ) ⇔ C60 ( s )  


(v) Ag +
(aq ) + Br -

(aq ) ⇔ AgBr ( s ) + H2O 


(vi) H2O ( l ) ⇔ H2O ( s )  


(vii) 2NH3 (g ) ⇔ N2 (g ) + 3H2 (g )  


(viii) CuSO4 (g ) + 5H2O ( l ) ⇔ CuSO4.5H2O ( s )  


(ix) Ba(OH)2.10H2O ( s ) + 2NH40Cl ( s )
⇔ BaCl2 ( s ) + 2NH3 (g ) + 12H2O ( l )

Watch Video Solution

2. When 1 mole of an ideal monatomic gas is compressed adiabatically the

intenal energy change involved is 24 cals. The temperature rise is

Watch Video Solution

https://dl.doubtnut.com/l/_Q5zDJGMbWM7p
https://dl.doubtnut.com/l/_3xWe7jD1Nh8H


ADDITIONAL PRACTICE EXERCISE (PRACTICS SHEET (ADVANCED) STRAIGHT

OBJECTIVE TYPE QUESTIONS)

3. The enthalpies of neutralization of a weak acid HA and a weak acid HB

by NaOH are -6900 cal/equivalent at -2900 cal/equivalent, respectively.

When one equivalent of NaOH is added to a solution containing one

equivalent of HA and one equivalent of HB, the enthalpy change was

-3900 cal. The ratio in which the base distributed between HB and HA is

x/y then x + y is

Watch Video Solution

4. For isothermal expansion of an ideal gas into vacuum, among the

following how many are zero, Pext, g, ΔT, ΔU, ΔH, ΔS, ΔG, ΔSsurr, ΔStotal

Watch Video Solution

1. Pick out the correct statement from among the four:

https://dl.doubtnut.com/l/_EgzGr2wUeP3G
https://dl.doubtnut.com/l/_QOCnRtaG3PyF
https://dl.doubtnut.com/l/_X08Ld59V9VQR


A. When a liquid boils, work is done on the system

B. In case of Boiling of a liquid ΔH = ΔU

C. When a liquid boils at its boiling temperature, QP = ΔH

D. For the process of boiling of a liquid Q = 0

Answer: C

Watch Video Solution

2. The value of a cylinder containing initially 10L of an ideal gas at 25 atm

and 25 ∘C is opened to the atmosphere, where the pressure is 760 torr

and the temperature is 25 ∘C. Assuming that the process is isothermal

the work in L-atm in the process is:

A. 240 L atm

B. -240 L atm

C. +250 L atm

D. -250 L atm

https://dl.doubtnut.com/l/_X08Ld59V9VQR
https://dl.doubtnut.com/l/_9fBlO2rUpndN


Answer: B

Watch Video Solution

3. An ideal gas is allowed to expand both reversibly and irreversibly in an

isolated system. If T1 is initial temperature and Tf is the final

temperature, which of the following statement is correct

A. Tf irr
> Tf rev

B. Tf > T1 for reversible process but Tf = T1 for irreversible process

C. Tf rev
= Tf irr

D. Tf = T1 for reversible and irreversible process

Answer: A

Watch Video Solution

( ) ( )

( ) ( )
( )

https://dl.doubtnut.com/l/_9fBlO2rUpndN
https://dl.doubtnut.com/l/_WqDtZSqG6720


4. A vessel contains 100 litres of a liquid x. Heat is suppllied to the liquid

in such a fashion that, Heat given = change in enthalpy. The volume of the

liquid increases by 2 lites. If the external pressure is one atm and 202.6

Joules of heat were supplied then,

A. ΔU = 0, ΔH = 0

B. ΔU = + 202.6J, ΔH = + 202.6J

C. ΔU = - 202.6J, ΔH = - 202.6J

D. ΔU = 0, ΔH = + 202.6J

Answer: D

Watch Video Solution

5. If ΔG = - 177Kcal for (1) 2Fe(s) +
3
2
O2(g) → Fe2O3(s) and 


ΔG = - 19Kcal for (2) 4Fe2O3(s) + Fe(s) → 3Fe3O4(s) 


What is the Gibbs free energy of formation of Fe3O4 ?

https://dl.doubtnut.com/l/_gndel8DDGTxy
https://dl.doubtnut.com/l/_25DX1UOrXYmA


A. +229.6
kcal
mol

B. -242.3
kcal
mol

C. -727
kcal
mol

D. -229.6
kcal
mol

Answer: B

Watch Video Solution

6. C2H6 (g ) + 3.5O2 (g ) → 2CO2 (g ) + 3H2O (g )  


ΔSvap H2O, l = x1 calK - 1 (boiling point is T1) 


ΔHf H2O, l = x2, ΔHf CO2 = x3, ΔHf C2H6 = x4 Hence ΔH for the

reaction is

A. 2x3 + 3x2 - x4

B. 2x3 + 3x2 - x4 + 3x1T1

C. 2x3 + 3x2 - x4 - 3x1T1

D. x1T1 + X2 + X3 - x4

( )
( ) ( ) ( )

https://dl.doubtnut.com/l/_25DX1UOrXYmA
https://dl.doubtnut.com/l/_yhWVbdOzlhwn


Answer: B

Watch Video Solution

7. Select the correct set of statement/s: 

I. Work done by the surrounding in case of infinite stage expansion is

more than single stage expansion 

II. Irreversible work is always greater than reversible work. 

III. On an ideal gas in case of single stage expansion and compression

system as well as surrounding are restored back to their original states 

IV. If gas is in thermodynamic equilibrium is taken from A to state B, by

four successive single stage expansions. Then we can plot 4 points on the

P-V indicator diagram.

A. II

B. I, II, III, IV

C. I, IV

D. I, II, IV

https://dl.doubtnut.com/l/_yhWVbdOzlhwn
https://dl.doubtnut.com/l/_6BZCudfGokhI


Answer: C

Watch Video Solution

8. Reactions involving gold have been of particular interest to alchemists.

Consider the following reactions, 

Au(OH)3 + 4HCl3 / 4®HAuCl4 + 3H2O, DH = - 28kcalAu(OH)3 + 4HBr3 / 4®HAu

, 

DH = - 36.8kcal 


In an experiment there was an absorption of 0.44 kcal when one mole of

HAuBr4 was mixed with 4 moles of HCl. Then the fraction of HAuBr4

converted into HAuCl4 (percentage conversion)

A. 0.05

B. 0.06

C. 0.07

D. 0.08

https://dl.doubtnut.com/l/_6BZCudfGokhI
https://dl.doubtnut.com/l/_aCJvLFIKWSJf


Answer: A

Watch Video Solution

9. Which of the following statement(s) is/are incorrect: 

Statement (a) : Reversible isothermal compression of an ideal gas

represents the limiting minimum value of the workdone (lwl) by the

surrounding on the system. 

Statement (b) : In an irreversible process, the cyclic integral of work is not

zero. 

Statement (c) : For thermodynamic changes in adiabatic process

T

Cp .m

R
. P = constant 


Statement (d) : ΔSsystem is zero for reversible adiabatic expansion of an

ideal gas.

A. Statement c

B. Statement a, b, c

C. Statement a, b, d

( )

https://dl.doubtnut.com/l/_aCJvLFIKWSJf
https://dl.doubtnut.com/l/_6E5aKzqgEUEH


D. All

Answer: A

Watch Video Solution

10. A given mass of gas expands from the state A to the state B by three

paths 1,2 and 3 as shown in the figure. If w1, w2 and w3 respectively be

the work done by the gas along three paths then: 

https://dl.doubtnut.com/l/_6E5aKzqgEUEH
https://dl.doubtnut.com/l/_sl2ny9WOup1R


A. w1 > w2 > w3

B. w1 < w2 < w3

C. w1 = w2 = w3

D. w2 < w3 < w1

Answer: B

Watch Video Solution

11. Determine which of the following reactions at constant pressure

represent systems that do work on the surrounding environment 

I. Ag + (aq) + Cl - (aq) → AgCl(s) II. NH4Cl(s) → NH3(g) + HCl(g) 


III. 2NH3(g) → N2(g) + 3H2(g)

A. I

B. III

C. II and III

D. I and II

https://dl.doubtnut.com/l/_sl2ny9WOup1R
https://dl.doubtnut.com/l/_yKSUMg2WSzV9


Answer: C

Watch Video Solution

12. A rigid and insulated tank of 3m3 volume is divided into two

compartments. One second compartment of volume of 2m3 contains an

ideal gas at 0.8314 Mpa and 400K and while the second compartment of

volume 1m3 contains the same gas at 8.314 MPa and 500K. If the partition

between the two compartments isruptured. the final temperature of the

gas is:

A. 420K

B. 450K

C. 480K

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_yKSUMg2WSzV9
https://dl.doubtnut.com/l/_XyJSbMP5jn6T


13. 0.5 mole each of two ideal gases A Cv .m =
5
2
R and B Cv .m = 3R

are taken in a container and expanded reversibly and adiabtically, during

this process temperature of gaseous mixture decreases from 350K and

250K. Find DH (in cal/mol) for the process

A. -100R

B. -137.5R

C. -375R

D. none of these

Answer: C

Watch Video Solution

( ) ( )

14. The enthalpy of tetramerization on X in gas phase

4X(g)®X4(g) is - 100 kJ/mol at 300K. The enthalpy of vaporisation for

liquid X and X4 are respectively 30kJ/mol and 72 kJ/mol respectively. DS for

( )

https://dl.doubtnut.com/l/_XyJSbMP5jn6T
https://dl.doubtnut.com/l/_ifuePp6009rw
https://dl.doubtnut.com/l/_q2uyvDUegCX8


tetramerization of X in liquid phase is -125 J/K mol at 300K. What is the

DG at 300K for tetramerization of X in liquid phase?

A. -52 kJ/mol

B. -89.5 kJ/mol

C. -14.5 kJ/mol

D. none of these

Answer: C

Watch Video Solution

15. Two rigid adiabatic vessels A and B which initially, contain two gases at

different temperature are connected by pipe line with value of negligible

volume. The vessel 'A' contain 2 moles Ne gas Cp .m =
5
2
R  at 300K,

vessel 'B' contain 3 moles of SO2 gas Cp .m = 4R  at 400K. The volume of

A & B vessel is 4 and 6 litre respectively. The final total pressure (in atm)

when value is opened and 12 Kcal heat supplied through it to vessels.

( )
( )

https://dl.doubtnut.com/l/_q2uyvDUegCX8
https://dl.doubtnut.com/l/_IXcC4GzyRG3I


[Use: R= 2 cal/mol, K and R= 0.08L. atm/mol K as per desire] 

A. 3.5 atm

B. 7 atm

C. 35 atm

D. 70 atm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IXcC4GzyRG3I


16. From the following data at 25 ∘C 


Reaction ΔrH
∘kJ /mol

1

2H2(g) +
1

2O2(g) → OH(g) 42

H2(g) +
1

2O2(g) → H2Og -242

H2(g) → 2H(g) 436

O2(g) → 2O(g) 495

 

Which of the following statement(s) is/are correct: 

Statement (a): ΔrH
∘  for the reaction H2O(g) → 2H(g) + O(g) 

Statement (b): ΔrH
∘  for the reaction OH(g) → H(g) + O(g) is 


Statement (c) : Enthalpy of formation of H(g) is -218 kJ/mol 


Statement (d): Enthalpy of formation of OH(g) is 42 kJ/mol

A. Statement c

B. Statement a, b, c

C. Statement b, c

D. statement a,d

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ecxrn3xaSU1F


ADDITIONAL PRACTICE EXERCISE (PRACTICS SHEET (ADVANCED) MORE THAN

ONE CORRECT ANSWER TYPE QUESTIONS)

17. A sample of an ideal gas with initial pressure 'P' and volume 'V' is taken

through an isothermal process during which entropy change is found to

be DS. The work done by the gas is

A. 
PVΔS
nR

B. nRΔS

C. PV

D. 
PΔS
nRV

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Ecxrn3xaSU1F
https://dl.doubtnut.com/l/_kXsNInrb85ZL


1. A piston cylinder device initially contains 0.2m3 neon (assume ideal ) at

200kPa inside at T1
∘C. A valve is now opened and neon is allowed to

escape until the volume reduces to half the initial volume. At the same

time heat transfer with outside at T2
∘C ensures a constant temperature

inside. Select correct statement(s) for given process 

A. ΔU must be zero

B. ΔU can not be zero

C. q may be +ve

D. q may be -ve

https://dl.doubtnut.com/l/_J7b8Axbq1IZp


Answer: B::C

Watch Video Solution

2. Which of the following statement(s) is/are correct?

A. the system of constant entropy and constant volume will attain the

equilibrium in a state of minimum energy

B. the entropy of the universe is on the increase

C. the process would be spontaneous when ΔSE ,V < 0, (ΔE)S ,V > 0

D. The process would be spontaneous when (ΔS)E ,V > 0, (ΔE)S ,V < 0

Answer: A::B::D

Watch Video Solution

( )

3. Which of the following statements are correct?

https://dl.doubtnut.com/l/_J7b8Axbq1IZp
https://dl.doubtnut.com/l/_wsNNekDEZkPy
https://dl.doubtnut.com/l/_kh6PphrRgsmU


A. For the reaction CaCO3 (calcite ) → CaCO3 (aragonite) given:

ΔfG
∘

298 (calcite) = -1128.8 kJ/mol, ΔfG
∘

298 (aragonite) = -1127.75 kJ/mol,

then calcite form is more stable at standard conditions

B. For the reaction (1) C ( diamond ) + 2H2 (g ) → CH4 (g ) , ΔH1 


(2) C ( graphite ) + 4H (g ) → CH4 (g ) , ΔH2. Then more heat is evolved

in reaction (b)

C. ΔfH
0 I2, g = ΔsubH

0 I2, s at 25 ∘C

D. For the exothermic reaction 2Ag ( s ) + 1/2O2 (g ) → 2Ag2O ( s )  at

298K. ΔH < ΔU

Answer: A::B::C::D

Watch Video Solution

( ) ( )

4. The normal boiling point of a liquid 'A' is 350K. ΔHvap at normal boiling

point is 35 kJ/mole. Pick out the correct statement(s). (Assume ΔHvap to

be independent of pressure)

https://dl.doubtnut.com/l/_kh6PphrRgsmU
https://dl.doubtnut.com/l/_Jztb7CJMR2tQ


A. ΔSvaporisation > 100J /K mole at 350K and 0.5 atm

B. ΔSvaporisation < 100J /K mole at 350K and 0.5 atm

C. ΔSvaporisation < 100J /K mole at 350K and 2 atm

D. ΔSvaporisation = 100J /K mole at 350K and 2 atm

Answer: A::C

Watch Video Solution

5. Choose the correct statements:

A. Temperature, enthalpy and entropy are state functions

B. For both reversible and irreversible isothermal expansion of an

ideal gas, change in internal energy and enthalpy is zero

C. For a reaction in which Δng = 0, entropy change is not always zero

D. The entropy change associated with reversible isothermal

expansion of an ideal gas is equal to 2.303 R log10

P1

P2

https://dl.doubtnut.com/l/_Jztb7CJMR2tQ
https://dl.doubtnut.com/l/_c1H6KmPjCPem


ADDITIONAL PRACTICE EXERCISE (PRACTICS SHEET (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

Answer: A::B::C::D

Watch Video Solution

1. Liquid water freezes at 273K under external pressure of 1 atm. The

process is at equilibrium H2O(l) ⇔ H2O(s) at 273 K & 1 atm. However it

was required to calculate the thermodynamic parameters of the fusion

process occuring at same pressure & different temperature.Using the

following data, answer the question that follow. dice = 0.9 gm/cc, dH2O ( l )

= 1 gm//c, CP H2O(s) = 36.4JK - 1mol - 1 


CP H2O(l) = 75.3JK - 1mol - 1, ΔHfusion = 6008.2Jmol - 1 


The value of ''ΔHfusion'' at 263K & 1 atm will be

A. +6008.2Jmole - 1

B. 5619.2Jmole - 1

[ )]
[ ]

https://dl.doubtnut.com/l/_c1H6KmPjCPem
https://dl.doubtnut.com/l/_i0KpY3Xy7DYM


C. -5619.2Jmole - 1

D. 6619.2Jmole - 1

Answer: B

Watch Video Solution

2. Liquid water freezes at 273K under external pressure of 1 atm. The

process is at equilibrium H2O(l) ⇔ H2O(s) at 273 K & 1 atm. However it

was required to calculate the thermodynamic parameters of the fusion

process occuring at same pressure & different temperature.Using the

following data, answer the question that follow. dice = 0.9 gm/cc, dH2O ( l )

= 1 gm//c, CP H2O(s) = 36.4JK - 1mol - 1 


CP H2O(l) = 75.3JK - 1mol - 1, ΔHfusion = 6008.2Jmol - 1 


''ΔSfusion'' at 263 K & 1 atm will be

A. 22.01JK - 1mol - 1

B. 22.84JK - 1mol - 1

[ )]
[ ]

https://dl.doubtnut.com/l/_i0KpY3Xy7DYM
https://dl.doubtnut.com/l/_sOH3DjNxhcD0


C. 21.36JK - 1mol - 1

D. 20.557KJ - 1mol - 1

Answer: C

Watch Video Solution

3. 9.0g m ice at 0 ∘C is mixed with 36gm of water at 50 ∘C in a thermally

insulated container, using the following data, answer the question that

follow: CP H2O
= 4.18Jg - 1K - 1, ΔHfusion (ice) = 335Jg - 1 


Final tempeature of water is

A. 304.43K

B. 296.97 K

C. 303.93K

D. 287K

Answer: B

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_sOH3DjNxhcD0
https://dl.doubtnut.com/l/_AyOaZfOLQoGD


Watch Video Solution

4. 9.0g m ice at 0 ∘C is mixed with 36gm of water at 50 ∘C in a thermally

insulated container, using the following data, answer the question that

follow: CP H2O
= 4.18Jg - 1K - 1, ΔHfusion (ice) = 335Jg - 1 


ΔSice is

A. 11.04JK - 1

B. 3.16JK - 1

C. 14.2JK - 1

D. 7.84JK - 1

Answer: C

Watch Video Solution

( )

5. 9.0g m ice at 0 ∘C is mixed with 36gm of water at 50 ∘C in a thermally

insulated container, using the following data, answer the question that

https://dl.doubtnut.com/l/_AyOaZfOLQoGD
https://dl.doubtnut.com/l/_014rnSKFPr9u
https://dl.doubtnut.com/l/_shC4EWArrW8E


ADDITIONAL PRACTICE EXERCISE (PRACTICS SHEET (ADVANCED) MATRIX

MATCHING TYPE QUESTIONS)

follow: CP H2O
= 4.18Jg - 1K - 1, ΔHfusion (ice) = 335Jg - 1 


ΔSwater is

A. -12.64JK - 1

B. -0.34JK - 1

C. -5.42JK - 1

D. 12.64JK - 1

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_shC4EWArrW8E


ADDITIONAL PRACTICE EXERCISE (PRACTICS SHEET (ADVANCED) INTEGER TYPE

QUESTIONS)

1. Match the following columns

Watch Video Solution

1. Calculate the pH at which the following conversion (reacton ) will be at

equilibrium in basic medium I2 ( s ) ⇔ I -
(aq ) + IO -

3 (aq ) . When the

equilibrium concentrations at 300 K are I -  = 0.10 and IO -
3 = 0.10M

Given that ΔG0
f I -aq = - 50 kJ/mole, 

ΔG0
f IO -

3 , aq = - 123.5kJ /mole, ΔG0
f H2O, l = - 233 kJ/mole, 

[ ] [ ]
( )

( ) ( )

https://dl.doubtnut.com/l/_uFX04mzNpRLo
https://dl.doubtnut.com/l/_huqWMPccJFjX


ΔG0
f OH - , aq = - 150 kJ/mole, Ideal gas constant = R =

25
3
Jmole - 1K - 1,

log e = 2.3,

Watch Video Solution

( )

2. The enthalpy for the following reaction (at 25 ∘C are given below): 


(i) ½H2 (g ) + ½O2 (g ) → OH (g )  = 10.06 Kcal 


(ii) H2 (g ) → 2H (g )  104.18 Kcal 


(iii) O2 (g ) → 2O (g )  118.32 Kcal 


Calculate the O-H bond energy in the hydroxyl radical (give your answer in

terms of 105 cal)

Watch Video Solution

3. Consider the following cyclic process carried out in two steps on a gas 

Step 1 : 45J of heat is added to the gas, and 10J of expansion work is

performed 

Step 2: 60J of heat is removed from the gas as the gas is compressed back

https://dl.doubtnut.com/l/_huqWMPccJFjX
https://dl.doubtnut.com/l/_gH4WrBoeKTkU
https://dl.doubtnut.com/l/_7up5tiLef4ir


PROBLEMS

to the initial state 

If the work for the gas compression in step 2 is 19x J, then the value of x is

Watch Video Solution

1. A closed steel Mask contains hot tea. What type of system is this?

Watch Video Solution

2. Does the temperature remain constant in an adiabatic process ? 

Watch Video Solution

3. 10 grams of steam has higher internal energy than 10 grams of ice.

Comment. 

Watch Video Solution

https://dl.doubtnut.com/l/_7up5tiLef4ir
https://dl.doubtnut.com/l/_euafOyBQQ9lp
https://dl.doubtnut.com/l/_QSLAvIXWwj2W
https://dl.doubtnut.com/l/_sj129MFTNkNo


4. A chamber contains 77gofCO2. The chamber was divided into three

compartments X, Y and Z as shown below. Suggest the relation between

the internal energies of the gas in the three compartments X, Y and Z. 

X 11gCO2    y22gCO2    Z44gCO2

Watch Video Solution

5. In a process, a system loses 125 J of heat when 400 J of work was done

on the system. Calculate the change in internal energy. 

Watch Video Solution

6. A system absorbs 10kJ of heat at constant volume and its temperature

rises from 270C to 370C. The DE of reaction is

Watch Video Solution

https://dl.doubtnut.com/l/_sj129MFTNkNo
https://dl.doubtnut.com/l/_AUIVLiMVTwMb
https://dl.doubtnut.com/l/_Yfd4ExcYz9Gl
https://dl.doubtnut.com/l/_hbOQSwRcwinG
https://dl.doubtnut.com/l/_5EXKOcfnIKro


7. From the observations given below, suggest the relation between X, Y

and Z 

 

Watch Video Solution

8. What are the values of w and ΔE, when a system absorbs 250J  of heat

by expanding from 1 lit to 10 lit against 0.5 atm pressure and at constant

temperature.

Watch Video Solution

9. C ( graphite ) + H2O (g ) → CO (g ) + H2 (g ) , 


ΔH = + 131.4kJ.  (Assume reaction occures at STP) How much energy is

https://dl.doubtnut.com/l/_5EXKOcfnIKro
https://dl.doubtnut.com/l/_bKcfbZDcAcCg
https://dl.doubtnut.com/l/_Mj9CiDiBiMNO


absorbed when one litre of hydrogen gas is formed at STP ? 

Watch Video Solution

10. N2 (g ) + O2 (g ) + 180.6kJ → 2NO (g ) , calculate (a) heat of reaction, (b)

heat of formation of nitric oxide and (c) heat required to form one litre of

nitric oxide at 25 ∘C. 

Watch Video Solution

11. ΔH0 for a reaction F2 + 2HCl → 2HF + Cl2 is given as -352.8kJ. ΔH0
f

for HF is -268.3KJmol - 1, then ΔH0
f  of HCl would be

Watch Video Solution

12. H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , ΔH = - 286.2KJ 


H2O ( l ) → H +
(aq ) + OH -

(aq ) , ΔH = + 57.3KJ


Enthalpy of ionization OH -  in aqueons solution is 

https://dl.doubtnut.com/l/_Mj9CiDiBiMNO
https://dl.doubtnut.com/l/_qpudbfuTxFLD
https://dl.doubtnut.com/l/_UePRdAjug8x7
https://dl.doubtnut.com/l/_1X9DfHjVawvv


Watch Video Solution

13. Calculate the value of (ΔH - ΔE)in calories for the combustion of CH4

at 27 ∘C. 

Watch Video Solution

14. 19.5 g of benzene on burning in the free supply of oxygen liberated 126

kJ of energy at constant pressure. Calculate the enthalpy of combustion

of benzene. Write the thermochemical equation. 

Watch Video Solution

15. 4.184g of benzoic acid was burnt in bomb calorimeter. The rise in the

temperature is 10 ∘ . The heat capacity of calorimeter and its contents is 

2.644kcalK - 1. Calculate the heat of combustion of benzoic acid. 

Watch Video Solution

https://dl.doubtnut.com/l/_1X9DfHjVawvv
https://dl.doubtnut.com/l/_rN5X131FeyqG
https://dl.doubtnut.com/l/_rQ4S4fahAawK
https://dl.doubtnut.com/l/_6xK9dSg7tRyv


16. H2SO4(aq) + 2NaOH (aq ) → Na2SO4(aq) + 2H2O ( l ) . Suggest the hest

of this reaction.

Watch Video Solution

17. HCN (aq ) + NaOH (aq ) → NaCN (aq ) + H2O ( l ) , DetlaH = - 12.13kJ.

Calculate heat of ionisation of HCN. 

View Text Solution

18. In the reaction between strong acid and strong base, 1.8 g of water is

formed. The heat evolved is used to raise the temperature of one kg of

water at 25 ∘C. What is the final temperature of water? 

Watch Video Solution

https://dl.doubtnut.com/l/_EtCLXmJwvUc8
https://dl.doubtnut.com/l/_9uafvy8xIVVJ
https://dl.doubtnut.com/l/_JZBYA1TUXTEd


19. mole of same solute is dissolved in 200 moles of water 18.58 kJ of heat

is absorbed. Calculate the enthalpy of dilution. 

View Text Solution

20. The bond enthalpies of D-Dand O-O and D-O are respectively,

+440, + 498 and + 491.5kJmol - 1. Calculate ΔH for the reaction 

D2 (g ) +
1
2
O2 (g ) → D2O ( l )

View Text Solution

21. ΔH for the formation of XY is -200kJmol - 1.The bond enthalpies of 

X2, Y2,  and XY are in the ratio 1:0.5:1. Then determine the bond

enthalpies.

Watch Video Solution

https://dl.doubtnut.com/l/_Ta1mvLzmNSYx
https://dl.doubtnut.com/l/_1IJOtS5NO0kr
https://dl.doubtnut.com/l/_PakptLaoen6X


22. Heats of combustion of graphite carbon and carbon monoxide are

respectively -393.5kJmol - 1 and -283kJmol - 1. Calculate the heat of

formation of carbon monoxide. 

View Text Solution

23. The heat of transition of Sα into Sβ is +2.5 kJ. The heat of combustion

of monoclinic sulphur is -300kJmol - 1. Calculate heat of combustion of

rhombic sulphur Sα .

Watch Video Solution

( )

24. Heats of combustion of benzene, carbon and hydrogen are

-782, - 94, - 68kcalmol - 1 respectively. Calculate heat of formation of

benzene. 

Watch Video Solution

https://dl.doubtnut.com/l/_yZNiikq4RkNb
https://dl.doubtnut.com/l/_cSjyfbZdYEuI
https://dl.doubtnut.com/l/_3g1sof7CHy7R
https://dl.doubtnut.com/l/_IyplMD4QlIrl


25. The heat of formation of crystalline sodium chloride is -410kJmol - 1.

The heat of sublimation of sodium metal is 180.8kJmol - 1. The heat of

dissociation of chlorine gas into atoms is 242.7kJmol - 1. The ionisation

energy of Na and electron affinity of Cl are 493.7kJ and - 368.2kJ

respectively. Calculate the lattice energy of NaCl. 

Watch Video Solution

26. The heats of formation of CO2 (g ) , H2O ( l ) and CH4 (g )  are

respectively – 394kJmol - 1, - 286kJmol - 1 and - 76kJmol - 1. Calculate the

heat of combustion of methane. 

Watch Video Solution

27. The standard molar heat for formation of ethane, carbondioxide and

water are respectively, -21.1,-94.1 and -68.3 Kacal mol - 1. What is the

standard molar heat of combustion of ethane ?

Watch Video Solution

https://dl.doubtnut.com/l/_IyplMD4QlIrl
https://dl.doubtnut.com/l/_FN4YF2OyJ0Xq
https://dl.doubtnut.com/l/_adxMhibxnuLu


28. Latent heat of fusion of ice is 6kJmol - 1. Calculate the entropy change

in the fusion of ice. 

Watch Video Solution

29. The entropy change for vaporisation of a liquid is 109.3JK - 1mol - 1. The

molar heat of vaporisation of that liquid is 40.77kJmol - 1. Calculate the

boiling point of that liquid. 

Watch Video Solution

30. Based on entropy Change predict a spontaneous reaction among the

following.

(A) : NH4 2
CO3(s) → 2NH3(g) + CO2(g) + H2O(l) and (B) :NH3(g) + H2S(g) →

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_adxMhibxnuLu
https://dl.doubtnut.com/l/_FxQ74QiljBxm
https://dl.doubtnut.com/l/_gHJhE0qaeJdj
https://dl.doubtnut.com/l/_436Ghr5pFNm9


31. Calculate DetlaG ∘  for the following reaction, 

Zn ( s ) + Cu2 +
(aq ) → Zn2 +

(aq ) + Cu ( s ) . ΔG ∘

f  of Zn2 +
(aq )  and Cu + 2

(aq ) is-147.2 kJ

mol^(-1) and 65kJmol^(-1)` .

Watch Video Solution

32. The equilibrium constant of a reaction is 73. Calculate standard free

energy change.

Watch Video Solution

33. The reaction, H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , is spontaneous. The

ΔS ∘ = - 163.1Jmol - 1K - 1. The absolute entropies of H2 (g ) and O2 (g )  are

130.6JK - 1mol - 1 and 205JK - 1mol - 1 respectively. Calculate the absolute

entropy of water. 

Watch Video Solution

https://dl.doubtnut.com/l/_JOWV3lNK3stS
https://dl.doubtnut.com/l/_nLf8z03rVMYz
https://dl.doubtnut.com/l/_AxHaN1HaM4OT
https://dl.doubtnut.com/l/_tiFW8DxEvRXO


34. The standard free energy of Cu +
(aq )    is 50kJmol - 1 and that of Cu2 +

(aq )

is 66kJ. mol - 1. Calculate the change in free energy for the reaction, 

Cu +
(aq ) → Cu2 +

(aq ) + e - . 

Watch Video Solution

35. Zn ( s ) + Fe2 +
aq ⇔ Zn2 +

aq + Fe ( s ) . The vale of Kcfor this reaction is

`10^(23). Calculate the standard free energy change.

Watch Video Solution

36. 1 g of graphite is burnt in a bomb calorimeter in excess of O2 at 298 K

and 1 atm. Pressure according to the equations. 

Cgraphite + O2 (g ) → CO2 (g )  


During the reaction the temperature rises from 298 K to 200K. Heat

capacity of the bomb calorimeter is 20.7KJK - 1. What is the enthalpy

change for the above reaction at 298 K 1 atm?

Watch Video Solution

https://dl.doubtnut.com/l/_tiFW8DxEvRXO
https://dl.doubtnut.com/l/_69a7yHPkj3fi
https://dl.doubtnut.com/l/_7AP15y4DjaF3


37. What are the sign of the entropy change (+ or -) in the following: 

I : A liquid crystallises into a solid 

II: Temperature of a crystalline solid is raised from 0K to 115K 

III: 2NaHCO3 (g ) → Na2CO3 (g ) + CO2 (g ) + H2O (g )  


IV : H2 (g ) → 2H (g )

Watch Video Solution

38. Kp for the reaction 
3
2
O2 (g )

→
← O3 (g )  at 25 ∘C is 2.47 × 10 - 29. Then 

ΔG ∘  for the conversion is 

Watch Video Solution

39. A swimmer coming out from a pool is covered with a film of water

weighing about 18g. How much heat must be supplied to evaporate this

water at 298 K? Calculate the internal energy of vaporisation at 100 ∘C. 

ΔH ∘

vap for water at 373K = 40.66kJmol - 1

https://dl.doubtnut.com/l/_7AP15y4DjaF3
https://dl.doubtnut.com/l/_wHkhv3aw01yc
https://dl.doubtnut.com/l/_JWJvCr9OENrx
https://dl.doubtnut.com/l/_CnDWkxCNze42


SUBJECTIVE EXERCISE- 1 (LONG ANSWER QUESTIONS)

Watch Video Solution

40. Find out the value of equilibrium constant for the following reaction

at 298 K. 

`2NH_(3(g)) + CO_(2(g)) standard Gibbs energy change, ΔG ∘  at the given

temperature is -13.6kJmol - 1.

Watch Video Solution

1. What are the types of systems? Explain give one example each? 

Watch Video Solution

2. State the first law of thermodynamics.

Watch Video Solution

https://dl.doubtnut.com/l/_CnDWkxCNze42
https://dl.doubtnut.com/l/_vKIMD7fDzrWH
https://dl.doubtnut.com/l/_wmeNdMD7GFZG
https://dl.doubtnut.com/l/_mvzIiXy4XX45


SUBJECTIVE EXERCISE- 1 (SHORT ANSWER QUESTIONS)

1. What are intensive and extensive properties?

Watch Video Solution

2. Discuss on internal energy and enthalpy?

Watch Video Solution

3. Define heat capacity and molar heat capacity. How are Cp and Cv

related? 

Watch Video Solution

4. What is a thermochemical equation ? Write its significance. 

https://dl.doubtnut.com/l/_mvzIiXy4XX45
https://dl.doubtnut.com/l/_cmcXhmGAszB2
https://dl.doubtnut.com/l/_gbQJ93xp4vUo
https://dl.doubtnut.com/l/_qhwGBjCXa6fG
https://dl.doubtnut.com/l/_ucER3AZpbJHE


Watch Video Solution

5. What does one mean by exothermic and endothermic reactions? Give

examples.

Watch Video Solution

6. An ideal gas expands from 500cm3 to 700cm3 against 1 atm pressure, by

absorbing 2J of energy. Calculate change in internal energy of the ideal

gas. 

Watch Video Solution

7. How are ΔH and ΔE are related for a gaseous equilibrium reaction ?

What is (ΔH - ΔE) for CaCO3 ( s ) → CaO ( s ) + CO2 (g ) ? 

Watch Video Solution

https://dl.doubtnut.com/l/_ucER3AZpbJHE
https://dl.doubtnut.com/l/_G8VU2t1dLu7u
https://dl.doubtnut.com/l/_WU5KILotzg2n
https://dl.doubtnut.com/l/_YNETA6bgmgFD


8. Give the mathematical formulation of first law of thermodynamics. 

Watch Video Solution

9. In a process 701 J of heat is absorbed by a system and 394 J of work is

done by the system. What is the change in internal energy for the

process?

Watch Video Solution

10. For an isolated system , ΔU = 0 what will be ΔS?

Watch Video Solution

11.  At 400K, 5 moles of an ideal gas expands isothermally and reversibly

from 10dm3 to 20dm3. Calculate the work done by the gas. 

Watch Video Solution

https://dl.doubtnut.com/l/_gJdAbZG2l4wR
https://dl.doubtnut.com/l/_A2QgHbKgtr98
https://dl.doubtnut.com/l/_fIurMPWjiXy2
https://dl.doubtnut.com/l/_fxZ7YYdrL1T5


SUBJECTIVE EXERCISE- 1 (VERY SHORT ANSWER QUESTIONS)

12. 0.14kg of nitrogen at 300K is expanded isothermally and reversibly

until its volume becomes doubled. Calculate the work done by the gas. 

Watch Video Solution

13. 0.096kg of oxygen is compressed iso thermally and reversibly from

105N. M - 2 to 2 × 105N. M2 at 300 K. Calculate the work done during the

impression process. 

Watch Video Solution

1. Explain "system" and "surroundings". 

Watch Video Solution

https://dl.doubtnut.com/l/_fxZ7YYdrL1T5
https://dl.doubtnut.com/l/_PqMsmWIZVmej
https://dl.doubtnut.com/l/_5lziJMP7gLcc
https://dl.doubtnut.com/l/_P397lx0RDx7I
https://dl.doubtnut.com/l/_9q5tVaDoKfnL


SUBJECTIVE EXERCISE- 2 (LONG ANSWER QUESTIONS)

2. Name three intensive properties. 

Watch Video Solution

3. What is heat capacity? Explain.

Watch Video Solution

4. What is a thermochemical equation ? Write its significance. 

Watch Video Solution

1. What is heat of a reaction? Discuss the factors on which it is

dependent. 

Watch Video Solution

https://dl.doubtnut.com/l/_9q5tVaDoKfnL
https://dl.doubtnut.com/l/_8vhgkYwp2v4J
https://dl.doubtnut.com/l/_53Q2OZX295kn
https://dl.doubtnut.com/l/_65FU9JPHu4xO


SUBJECTIVE EXERCISE- 2 (SHORT ANSWER QUESTIONS)

2. What is heat of combustion ? How is it determined using bomb

calorimeter ?

Watch Video Solution

3. State and explain Hess law. Write its important applications

Watch Video Solution

4. By using Born-Haber cycle to calculate the crystal lattice energy of NaCl,

discuss the heats, involved in all the changes. 

Watch Video Solution

1. Define heat of formation. Write suitable examples. 

https://dl.doubtnut.com/l/_H1llKKwZFyZq
https://dl.doubtnut.com/l/_8TaM34HVH1E1
https://dl.doubtnut.com/l/_GXBlCb0VawaU
https://dl.doubtnut.com/l/_mdFX5EumrSJC


Watch Video Solution

2. Define heat of neutralisation. Write the basic equation. Why the heat

liberated by the neutralisation of a weak acid is less than 57.3kJmol - 1 ?

Watch Video Solution

3. What are Cp and Cv? 

Watch Video Solution

4. Define Heat of solution. Give an example. 

Watch Video Solution

5. When 2.4g of carbon reacted with X g of oxygen to form

CO and CO2, 50.4kJof heat was released and no reactant is left over.

https://dl.doubtnut.com/l/_mdFX5EumrSJC
https://dl.doubtnut.com/l/_YQUvMtRWSZZW
https://dl.doubtnut.com/l/_lJeWLajcvhID
https://dl.doubtnut.com/l/_50Yzd7d0VRdK
https://dl.doubtnut.com/l/_y8w6IECCS2qu


Standard heats of formation of carbon monoxide and carbondioxide are

-110.5kJmol - 1 and - 393.5kJmol - 1 respectively. Calculate X. 

Watch Video Solution

6. Heats of atomisation of chlorine and hydrogen are

243kJmol - 1 and 435kJmol - 1 respectively. Heat of formation of HCl is 

-92kJmol - 1. Calculate the bond energy of HCL. 

Watch Video Solution

7. The bond energy of H2 (g )  is 436kJ/mole. The bond enthalpy of N2 (g )  is

941.3 kJ/mole. What is the bond enthalpy of N - H if NH3 formation energy

is -46.0 kJ/mole ?

Watch Video Solution

https://dl.doubtnut.com/l/_y8w6IECCS2qu
https://dl.doubtnut.com/l/_saV4K5GTyGnL
https://dl.doubtnut.com/l/_HfJJTONKZOk9


8. Calculate the number of kJ of heat necessary to rise the temperature of

60.0 g of aluminum from 35 ∘C → 55 ∘C. Molar heat capacity of

aluminum is 24 J mol - 1K - 1.

Watch Video Solution

9. The reaction of cyanamide (s), with dioxygen was carried out in a bomb

calorimeter and ΔU was found to be -742.7 kJ mol - 1 at 298 K. Calculate

the enthalpy change for the reaction at 298 K. 

NH2CN (g ) +
3
2
O2(g) → N2 (g ) + CO2 (g ) + H2Ol

Watch Video Solution

10. The molar heat capacity at constant volume of a system is 12.41J. mol - 1

. In an adiabatic expansion the temperature of one mole of that gas falls

from 298K to 288K. Calculate the work done by the gas.

Watch Video Solution

https://dl.doubtnut.com/l/_Z9uUGlKuMUVT
https://dl.doubtnut.com/l/_Zr0x10YqSoDW
https://dl.doubtnut.com/l/_PflTjS0fISVy


11. Enthalpy of ammonia and water are -46.19KJ. mol - 1 and 

-285.9KJ. mol - 1. Calculate AH for the reaction, 

4NH3(g) + 3O2(g) → 2N2(g) + 6H2O(l).

Watch Video Solution

12. At constant pressure, the heat of combustion of carbon monoxide at

170C is –284.5 kJ. Calculate its heat of combustion at constant volume 

Watch Video Solution

13. Calculate the difference between ΔE and ΔH values for the

combustion reaction of ethylene at 300K 

Watch Video Solution

https://dl.doubtnut.com/l/_PflTjS0fISVy
https://dl.doubtnut.com/l/_la5Jmr9Y55SI
https://dl.doubtnut.com/l/_op2bj4eLQ1tc
https://dl.doubtnut.com/l/_EYaF0obtuGYZ


14. The heats of combustion of hydrogen and cyclohexene are

-241kJmol - 1 and -3800kJmol - 1.The heat of hydrogenation of cyclohexene

is -121kJmol - 1. Calculate the heat of combustion of cyclohexane. 

Watch Video Solution

15. Heat of formation of water and heats of combustion of ethylene and

acetylene are respectively 286, - 1410 and - 1299kJmol - 1, Calculate the

heat of the reaction, 

C2H2 (g ) + H2 (g ) → C2H4 (g ) .

Watch Video Solution

16. At 298K heats of formation of H2O ( l ) , CO2 (g ) , HCl (g )  and CCl4 ( l )

are respectively -241.8, - 393.7, - 92.5 and - 106.7kJmol - 1. Calculate ΔH

for the following reaction 

CCl4 ( l ) + 2H2O (g ) → CO2 (g ) + 4HCl (g )

Watch Video Solution

https://dl.doubtnut.com/l/_dhUmghEl8rKR
https://dl.doubtnut.com/l/_jWdI6vKayiZd
https://dl.doubtnut.com/l/_lVVfh68fhjDa


SUBJECTIVE EXERCISE- 2 (VERY SHORT ANSWER QUESTIONS)

Watch Video Solution

1. Heat of neutralisation of CH3COOH (aq )  with NaOH (aq )  is - 55.2kJ.

What is heat of ionisation of CH3COOH ? 

Watch Video Solution

2. Heats of ionisation of acetic acid and ammonium hydroxide are

xkJmol - 1 and ykJmol - 1. Heat of neutralisation of HCl and NaOH is 

zkJmol - 1. Calculate the heat when acetic acid is neutralised with

ammonium hydroxide. z - (x + y)kJmol - 1

Watch Video Solution

( )

3. 500mL of IM HCl and 500mL of 1M NaOH are mixed in Dewar flask. Then

rise in temperature is T1. In another experiment 

https://dl.doubtnut.com/l/_lVVfh68fhjDa
https://dl.doubtnut.com/l/_PdAhqLqScSu7
https://dl.doubtnut.com/l/_HJ0jdTudXe5E
https://dl.doubtnut.com/l/_dlm8VFe4noJR


SUBJECTIVE EXERCISE- 3 (SHORT ANSWER QUESTIONS)

1000mL1MHCl and 1000mLof1MNaOHare mixed in Dewar flask. Then rise

in temperature is T2. What is the relation between T1 and T2 ? 

Watch Video Solution

1. Discuss the following: 

(a) entropy and (b) entropy change. 

Watch Video Solution

2. State the second law of thermodynamics in any two ways.

Watch Video Solution

3. Explain whether a reaction occurs on its own, by considering the

entropy change of the reaction. 

https://dl.doubtnut.com/l/_dlm8VFe4noJR
https://dl.doubtnut.com/l/_zKfJG7Rku88m
https://dl.doubtnut.com/l/_dDl2fosQ34Nw
https://dl.doubtnut.com/l/_kYoidwZO735a


SUBJECTIVE EXERCISE- 3 (VERY SHORT ANSWER QUESTIONS)

Watch Video Solution

4. The absolute entropies of H2 (g ) , O2 (g ) and H2O ( l )  are respectively 

130.6, 205.1 and 69.9JK - mol - 1. Calculate the value of ΔS for the

formation of one mole liquid water.

Watch Video Solution

1. Give the order of entropies of solid, liquid and gas. 

Watch Video Solution

2. Give the units of entropy and entropy change. 

Watch Video Solution

https://dl.doubtnut.com/l/_kYoidwZO735a
https://dl.doubtnut.com/l/_15XMXTIpaTfA
https://dl.doubtnut.com/l/_SS3pWjQLT9Hc
https://dl.doubtnut.com/l/_M1O1Npomb9TE
https://dl.doubtnut.com/l/_c1tpME4Y1dwG


SUBJECTIVE EXERCISE- 4 (LONG ANSWER QUESTIONS)

SUBJECTIVE EXERCISE- 4 (SHORT ANSWER QUESTIONS)

3. Calculate ΔS of water at its melting point.

Watch Video Solution

1. Explain Gibbs energy, enthalpy, entropy.

Watch Video Solution

1. Define Gibbs energy. How is it related to enthalpy and entropy? 

Watch Video Solution

2. What are the criteria for the spontaneity of chemical reaction? 

https://dl.doubtnut.com/l/_c1tpME4Y1dwG
https://dl.doubtnut.com/l/_0iVGeZ52vxiz
https://dl.doubtnut.com/l/_Y5IrOFKPmPoR
https://dl.doubtnut.com/l/_dIcYWlEeQtdR


Watch Video Solution

3. State the third law of thermodynamics.

Watch Video Solution

4. At 300K, heat of dissociation of lime stone is +180kJmol - 1.  Entropies

of CaCO3, CaO and Co2 are respectively 93, 39 and 213Jmol - 1K - 1.

Calculate ΔStotal

Watch Video Solution

5. 4Fe(s) + 3O2 (g ) → 2Fe2O3(g). The value of ΔS is -550JK - 1 and the

value of DH is -1650kJ at 298 K. Does the process is spontaneous or not?

Watch Video Solution

https://dl.doubtnut.com/l/_dIcYWlEeQtdR
https://dl.doubtnut.com/l/_vEjXZBOO6891
https://dl.doubtnut.com/l/_zHDPSv004PFw
https://dl.doubtnut.com/l/_wCIQGZwWzYVQ


6. For the equilibrium , 2NOCl(g) ⇔ 2NO(g) + Cl2(g) the value of the

equilibrium constant, Kc is 3.75 × 10 - 6 at 1069K. Calculate the Kp for the

reaction at this temperature ?

Watch Video Solution

7. For the reaction at 298 K, 

2A + B → C 


ΔH = 400kJmol - 1 and ΔS = 0.2kJK - 1mol - 1.  


At what temperature will the reaction becomes spontaneous considering

ΔH and ΔS to be constant over the temperature range?

Watch Video Solution

8. The e.m.f. of the cell reaction 

Zn ( s ) + Cu + 2
(aq ) → Zn + 2

(aq ) + Cu ( s )  is 1.1 V. Calculate the free energy of the

cell reaction. 

Watch Video Solution

https://dl.doubtnut.com/l/_pN6ipn6afeRm
https://dl.doubtnut.com/l/_lHtwm5DVpClj
https://dl.doubtnut.com/l/_dUpXdmCu7C7i


Watch Video Solution

9. For the reaction, 

2A(g) + B(g) → 2D(g) 


ΔUθ = - 10.5kJ and ΔSθ = - 44.1JK - 1 


Calculate ΔGθ for the reaction, and predict whether the reaction can

occur spontaneously or not.

Watch Video Solution

10. The equilibrium constant for a reaction is 10. What will be the value of

ΔG? 

R = 8.314JK - 1mol - 1, T = 300K.

Watch Video Solution

11. Calculate the entropy change in surroundings when 1.00 mole of

H2O ( l )  is formed under standard conditions ΔfH
θ = - 286kJmol - 1.

https://dl.doubtnut.com/l/_dUpXdmCu7C7i
https://dl.doubtnut.com/l/_vMBdivBZReMW
https://dl.doubtnut.com/l/_Y9HkIlhEukey
https://dl.doubtnut.com/l/_7Yh7ZQ65RQjw


Watch Video Solution

12. At 60 ∘C dinitrogen tetroxide is fifty percent dissociated. Calculate the

standard free energy change at this temperature and at one

atmosphere. 

Watch Video Solution

13. 

H2 + Cl2 → 2HCl, ΔH1, N2 + 3H2 → 2NH3, ΔH2 and NH3 + 3Cl2 → NCl3 + 3H

. Then calculate the heat of formation of nitrogen trichloride. 

Watch Video Solution

14. At 427 ∘C, for a given change the values of ΔG and ΔH are 

-11, 500Jmol - 1 and - 11, 300Jmol - 1 respectively. Calculate the value of ΔS

. 

Watch Video Solution

https://dl.doubtnut.com/l/_7Yh7ZQ65RQjw
https://dl.doubtnut.com/l/_z5UBM9GR6c1f
https://dl.doubtnut.com/l/_y6euNzku6E0k
https://dl.doubtnut.com/l/_6iTmpa7cm42V


SUBJECTIVE EXERCISE- 4 (VERY SHORT ANSWER QUESTIONS)

15. The reactionA + B ⇔ C has the value of ΔH and value of ΔS

respectively -12.52kJ and 313Jmol - 1K - 1.At What temperature the reaction

attains equilibrium state.

Watch Video Solution

1. Give Gibbs Equation. 

Watch Video Solution

2. Give Debye equation. 

Watch Video Solution

https://dl.doubtnut.com/l/_6iTmpa7cm42V
https://dl.doubtnut.com/l/_nKkBOcm8IciG
https://dl.doubtnut.com/l/_n3QiIJFJW0PO
https://dl.doubtnut.com/l/_sMd8JWenfBSJ


OBJECTIVE EXERCISE - 1 (THERMODYNAMIC TERMS, FIRST LAW)

3. Define Nernst heat theorem. 

Watch Video Solution

4. Define free energy. 

Watch Video Solution

5. Suggest the spontaneity for the thermal decomposition of lime stone

and discuss. 

Watch Video Solution

1. Which of the following come under the view of thermodynamics?

https://dl.doubtnut.com/l/_u6vhdFoPzgEQ
https://dl.doubtnut.com/l/_ZD7emyX6NyCX
https://dl.doubtnut.com/l/_xsmFEdxu7Dja
https://dl.doubtnut.com/l/_KkzZECfzi2TH


A. Predicting the feasibility of chemical change 

B. Predicting the extent of completion of the chemical change 

C. Rate at which chemical change occurs at particular set of

conditions 

D. Effect of temperature on the rate of reaction 

Answer: A

Watch Video Solution

2. An isolated system is that in which:

A. There is no exchange of energy with the surroundings 

B. There is exchange of mass and energy with the surroundings 

C. There is no exchange of mass and energy with the surroundings 

D. There is exchange of mass with the sourroundings 

Answer: C

https://dl.doubtnut.com/l/_KkzZECfzi2TH
https://dl.doubtnut.com/l/_xYAUHvQqKRi6


Watch Video Solution

3. A well stoppered thermos flask contains some ice cubes. This is an

example of

A. Closed system 

B. Open system 

C. Isolated system

D. Non-thermodynamic system 

Answer: C

Watch Video Solution

4. A system which can exchange energy with the surrounding but not

matter is called

A. A heterogeneous system 

https://dl.doubtnut.com/l/_xYAUHvQqKRi6
https://dl.doubtnut.com/l/_UFeh0fSuotDl
https://dl.doubtnut.com/l/_jRp8Xb6j6y8h


B. An open system 

C. A closed system

D. An isolated system 

Answer: C

Watch Video Solution

5. An intensive property of theromdynamics means a property which

depends

A. On the amount of the substance only 

B. On the nature of the substance only 

C. Both on the amount as well as nature of the substance

D. Neither on the amount nor on the nature 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jRp8Xb6j6y8h
https://dl.doubtnut.com/l/_5vkfhIHAq3zr


6. The intensive property among these quantities is

A. Mass

B. Density

C. Enthalpy

D. Volume

Answer: B

Watch Video Solution

7. Which is an extensive property of the system?

A. Volume

B. Viscosity 

C. Temperature 

D. Refractive index 

https://dl.doubtnut.com/l/_5vkfhIHAq3zr
https://dl.doubtnut.com/l/_qWazRWcIBTih
https://dl.doubtnut.com/l/_UjqIoZIBELBG


Answer: A

Watch Video Solution

8. In which of the following sets, all the properties belong to same

category (all extensive or all intensive)

A. Mass, volume, specific heat 

B. Temperature, pressure, volume 

C. Heat capacity, density, entropy

D. Enthalpy, internal energy, volume 

Answer: D

Watch Video Solution

9. Which of the following statements is correct?

https://dl.doubtnut.com/l/_UjqIoZIBELBG
https://dl.doubtnut.com/l/_116vqzeHur3x
https://dl.doubtnut.com/l/_QZp2U6yeq67x


A. Only internal energy is a state function but not work 

B. Only work is a state function but not internal energy 

C. Both internal energy and work are state functions 

D. Neither internal energy nor work is a state function 

Answer: A

Watch Video Solution

10. Which of the following statement is false ?

A. Work is a state function 

B. Temperature is a state function 

C. Change of state is completely defined when initial and final states

are specified

D. Work appears at the boundary of the system 

Answer: A

https://dl.doubtnut.com/l/_QZp2U6yeq67x
https://dl.doubtnut.com/l/_b94uJvPeYWcA


Watch Video Solution

11. A process in which no heat change takes place is called 

A. An isothermal process 

B. An adiabatic process 

C. An isobaric process

D. An isochoric process 

Answer: B

Watch Video Solution

12. A gaseous system changes from state

A P1, V1, T1 to B P2, V2, T2 , B to C P3, V3, T3  and finally from C to

A. The whole process may be called

A. Reversible process 

( ) ( ) ( )

https://dl.doubtnut.com/l/_b94uJvPeYWcA
https://dl.doubtnut.com/l/_IH19X51VsTeM
https://dl.doubtnut.com/l/_NUrR8I6KkYtH


B. Cyclic process 

C. Isobaric process

D. Spontaneous process 

Answer: B

Watch Video Solution

13. A gas expands isothermally and reversibly. The work done by the gas

is 

A. Zero

B. Maximum 

C. Minimum

D. Not known

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NUrR8I6KkYtH
https://dl.doubtnut.com/l/_BHpxLxwf93In


14. In an adiabatic expansion of ideal gas:

A. Increase in temperature

B. q = 0 

C. W = 0 

D. ΔE = 0

Answer: B

Watch Video Solution

15. Which among the following gives the expression for work done by

ideal gas ?

A. -PΔV 

B. -nRTln
V2

V1

C. Both 1 and 2 

https://dl.doubtnut.com/l/_BHpxLxwf93In
https://dl.doubtnut.com/l/_KJC27cwEvBBM
https://dl.doubtnut.com/l/_4U8JqHZ06z2c


D. Neither 1 nor 2 

Answer: C

Watch Video Solution

16. What is correct about isothermal expansion of the ideal gas ? 

A. Wrev = Wirr

B. Wrev + Wirr = 0

C. Wrev > Wirr

D. qrev = qirr

Answer: C

Watch Video Solution

17. In thermodynamics, a process is called reversible when 

https://dl.doubtnut.com/l/_4U8JqHZ06z2c
https://dl.doubtnut.com/l/_RLnbshwNdEem
https://dl.doubtnut.com/l/_RVq4mDPrFYvK


A. Surroundings and system change into each other 

B. There is no boundary between system and surroundings 

C. Surroundings are always in equilibrium with system 

D. System changes into surroundings spontaneously 

Answer: C

Watch Video Solution

18. In an adiabatic expansion of ideal gas:

A. ΔE = W

B. ΔEis maximum 

C. ΔE = 0

D. dq is maximum 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RVq4mDPrFYvK
https://dl.doubtnut.com/l/_CabfzORWpayE


19. A heat engine absorbs heat q1 from a source at temperature T1 and

heat q2 from a source at temperature T2. Work done is found to be 

J q1 + q2 . This is in accordance with

A. Violates 1st law of thermodynamics 

B. Violates 1st law of thermodynamics if Q1 is negative 

C. Violates 1st law of thermodynamics if Q2 is negative

D. Does not violate first law of thermodynamics 

Answer: D

Watch Video Solution

( )

20. Two moles of an ideal gas is expanded isothermally and reversibly

from 1 litre to 10 litre at 300 K. The internal energy change (in kJ) for the

process (R = 8.3J)

https://dl.doubtnut.com/l/_CabfzORWpayE
https://dl.doubtnut.com/l/_b5lxpb6JiIhI
https://dl.doubtnut.com/l/_rDfwvDEIHksy


A. 11.4 KJ

B. -11.4KJ

C. 0KJ

D. – 4.8KJ

Answer: C

Watch Video Solution

21. During adiabatic expansion of an ideal gas, 100J work is done, ΔE of

system is

A. Zero 

B. 100J

C. 200J

D. -100J

Answer: D

https://dl.doubtnut.com/l/_rDfwvDEIHksy
https://dl.doubtnut.com/l/_i1W1ItsH9QPf


Watch Video Solution

22. On which of the following factors does internal energy depend upon

A. Mass of the system 

B. Temperature of the system 

C. Nature of the system

D. All the above 

Answer: D

Watch Video Solution

23. For a substance more internal energy is observed in [ same quantity ]

A. Solid state

B. Liquid state 

C. Gaseous state 

https://dl.doubtnut.com/l/_i1W1ItsH9QPf
https://dl.doubtnut.com/l/_8Dk6xnPwrk0z
https://dl.doubtnut.com/l/_4ZyUHi27Vngr


D. All have same 

Answer: C

Watch Video Solution

24. The total heat content of a system at constant pressure is

A. Enthalpy

B. Interanl energy 

C. Entropy

D. Free energy 

Answer: A

Watch Video Solution

25. Enthalpy ''H'' can be given as

https://dl.doubtnut.com/l/_4ZyUHi27Vngr
https://dl.doubtnut.com/l/_AH56zY5jRTrz
https://dl.doubtnut.com/l/_67JXWO0eaqI6


A. H = E - PV

B. H = E + PV

C. H = E + P + V

D. H = E - TS

Answer: B

Watch Video Solution

26. The enthalpy is maximum for

A. 10 gms of water 

B. 10 gms of ice

C. 10 gms of steam 

D. Same for all 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_67JXWO0eaqI6
https://dl.doubtnut.com/l/_1OmUU1aVuUkY


27. The expression [ΔE /ΔT]V represent

A. Heat capacity at constant volume 

B. Heat capacity at constant pressure

C. Enthalpy change 

D. Eantropy change 

Answer: A

Watch Video Solution

28. The heat of reaction at constant volume and temperature is

represented by

A. ΔE

B. ΔH

C. ΔP

https://dl.doubtnut.com/l/_1OmUU1aVuUkY
https://dl.doubtnut.com/l/_WA16MXbIL8qi
https://dl.doubtnut.com/l/_Zd8PSulWGL66


D. ΔV

Answer: A

Watch Video Solution

29. Which of the following relationships is correct for a reaction involving

both reactants and products both in either solid or liquid state?

A. ΔH > ΔE

B. ΔH = ΔE

C. ΔH < ΔE

D. ΔH– ΔE = ∞

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Zd8PSulWGL66
https://dl.doubtnut.com/l/_Rt4Gmok2oWet


30. The different between ΔH and ΔE for the reaction 

BaCl2 (aq ) + K2SO4 (aq ) → BaSO4 ( s ) + 2KCl (aq )

A. RT 

B. 2RT 

C. (1/2)RT 

D. Zero

Answer: D

Watch Video Solution

↓

31. For which one of the following systems DE < DH

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. N2 (g ) + O2 (g ) → 2NO (g )

C. 2NH3 (g ) → N2 (g ) + 3H2 (g )

D. H2 (g ) + I2 (g ) → 2HI (g )

https://dl.doubtnut.com/l/_sLlCFXWrSy9A
https://dl.doubtnut.com/l/_CsTVlStTt3FH


Answer: C

Watch Video Solution

32. When a reaction is conducted in an open vessel, the heat of reaction

is represented as

A. ΔH

B. ΔE 

C. PΔV

D. ΔnRT

Answer: A

Watch Video Solution

33. Which of the following holds good to the laws of thermodynamics for

the reaction ? 

https://dl.doubtnut.com/l/_CsTVlStTt3FH
https://dl.doubtnut.com/l/_wPZJA0IoclxV
https://dl.doubtnut.com/l/_cgWnWzIPc4HV


C2H4 (g ) + 3O2 (g ) → 2CO2 (g ) + 2H2O ( l )  

A. ΔH = ΔE + RT

B. ΔH = ΔE - RT

C. ΔH = ΔE + 2RT

D. ΔH = ΔE - 2RT

Answer: D

Watch Video Solution

34. For which of the following reaction ΔH = ΔE + 2RT

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. NH4HS ( s ) → NH3 (g ) + H2S (g )

C. N2 (g ) + O2 (g ) → 2NO (g )

D. PCl5 (g ) → PCl3 (g ) + Cl2 (g )

Answer: B

https://dl.doubtnut.com/l/_cgWnWzIPc4HV
https://dl.doubtnut.com/l/_Z0GazINLuhCz


Watch Video Solution

35. For N2 + 3H2 → 2NH3, enthalpy and internal energy changes

respectively are, ΔH & ΔU then

A. ΔH = 0

B. ΔHΔU

C. ΔH < ΔU

D. ΔH > ΔU

Answer: C

Watch Video Solution

36. According to IUPAC conventions, which one of the following is/are

correct?

A. The heat absorbed by a system is taken as positive 

https://dl.doubtnut.com/l/_Z0GazINLuhCz
https://dl.doubtnut.com/l/_h23RyOnJVn7L
https://dl.doubtnut.com/l/_paZHml12Inwd


B. If a system is accompained by decrease in energy, ΔEis negative 

C. The work done by the system is taken as negative

D. All the above three statements are correct 

Answer: D

Watch Video Solution

37. During expansion of a gas into vaccum Pext = 0 , Work done is zero if

the process is 

(A) Reversible (B) Irreversible (C ) Isothermal

A. A, B & C are true 

B. A, B & C are false 

C. A & C are true 

D. B & C are false

Answer: A

( )

https://dl.doubtnut.com/l/_paZHml12Inwd
https://dl.doubtnut.com/l/_H3cgpxVY99SM


Watch Video Solution

38. Give the mathematical formulation of first law of thermodynamics. 

A. Cv = aT3

B. ΔStotal = ΔSsys + ΔSsur

C. q = ΔU + W

D. ΔSsys =
qrev
T

Answer: C

Watch Video Solution

39. A system absorbs 'xJ' heat and does "yJ" work. Its ΔE is +Ve when

A. y > x

B. x > y

C. y = 2x

https://dl.doubtnut.com/l/_H3cgpxVY99SM
https://dl.doubtnut.com/l/_jeKMhWupO5Kx
https://dl.doubtnut.com/l/_mvLAZtP4w6pm


D. x = y

Answer: B

Watch Video Solution

40. In an adiabatic expansion of ideal gas:

A. W = - ΔE

B. W = ΔE

C. ΔE = 0

D. W = 0

Answer: A

Watch Video Solution

41. During isothermal expansion of an ideal gas, its internal energy

https://dl.doubtnut.com/l/_mvLAZtP4w6pm
https://dl.doubtnut.com/l/_QXwQOXrJxkZb
https://dl.doubtnut.com/l/_3Q5rhUdZl9tD


A. Decreases

B. Increases

C. May increase or decrease

D. Remain unchanged

Answer: D

Watch Video Solution

42. For the gaseous reaction involving the complete combustion of

isobutane

A. ΔH = ΔE

B. ΔH > ΔE

C. ΔH = ΔE = 0

D. ΔH < ΔE

Answer: D

https://dl.doubtnut.com/l/_3Q5rhUdZl9tD
https://dl.doubtnut.com/l/_XoFh6ZzNUVK8


Watch Video Solution

43. Which of the one following is not a state function ?

A. Internal energy

B. Work

C. Entropy

D. Free energy 

Answer: B

Watch Video Solution

44. Which of one following is applicable is applicable for an adiabatic

expansion of an ideal gas?

A. ΔE = 0

B. ΔW = ΔE

https://dl.doubtnut.com/l/_XoFh6ZzNUVK8
https://dl.doubtnut.com/l/_fngHhnQWTdf0
https://dl.doubtnut.com/l/_hDtq0g5IIFT6


C. ΔW = - ΔE

D. ΔW = 0

Answer: B::C

Watch Video Solution

45. At 27 ∘C, one mole of an ideal gas ocmpressed isothermally and

reversibly from a pressure of 2 atm to 1.0 atm, Choose the correct option

from the following

A. Change in internal energy is positive

B. Heat is negative

C. Work done is -965, 84cal

D. All are incorrect

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hDtq0g5IIFT6
https://dl.doubtnut.com/l/_az73fclYMrJI


OBJECTIVE EXERCISE - 1 (EXOTHERMIC AND ENDOTHERMIC REACTIONS)

1. Which of the following reaction do you think will result in the

absorption of heat ? 

A. Carbon burning in air

B. Iron reacting with sulphur to form iron sulphide

C. Formation of water gas from steam and coke

D. Formation of producer gas

Answer: C

Watch Video Solution

2. The formation of water from H2 (g ) and O2 (g )  is an exothermic

reaction because

A. H2 (g ) and O2 (g )  have a higher chemical energy than water

https://dl.doubtnut.com/l/_az73fclYMrJI
https://dl.doubtnut.com/l/_3pCOymLGVCSN
https://dl.doubtnut.com/l/_y1VIj7Z57CGA


B. H2 (g ) and O2 (g )  have a lower chemical energy than water

C. H2 (g ) and O2 (g )  have a higher temperature than water

D. Energy considerations does not arise

Answer: A

Watch Video Solution

3. When a solid melts there is

A. An increase in enthalpy

B. A decrease in enthalpy

C. No change in enthaply

D. A decrease in internal energy

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_y1VIj7Z57CGA
https://dl.doubtnut.com/l/_iGI2fcCdM33t
https://dl.doubtnut.com/l/_Inlb9kqGhqRF


4. Assertion(A ): The enthalpies of elements in their standard states are

taken as zero 

Reason (R ): It is impossible to determine the absolute enthalpy of any

substance

A. Both A and R are true R is the correct explanation.

B. Both A and R are true R is not the correct explanation.

C. A is true but R is false

D. A is false but R is true

Answer: B

Watch Video Solution

5. (A): The heat absorbed during isothermal expansion of an ideal gas

against vacuum is zero. 

  (R): The volume occupied by the molecules is zero. 

https://dl.doubtnut.com/l/_Inlb9kqGhqRF
https://dl.doubtnut.com/l/_0LHi5SrAC2Hs


A. Both A and R are true R is the correct explanation.

B. Both A and R are true R is not the correct explanation.

C. A is true but R is false

D. A is false but R is true

Answer: C

Watch Video Solution

6. In exothermic reaction

A. H2 (g ) + Cl2 (g ) → 2HCl (g ) , ΔH = - 184.6KJ

B. N2 (g ) + O2 (g ) → 2NO (g ) , ΔH = + 180.8KJ

C. C ( graphite ) + H2O (g ) → CO2 + H2 (g ) - 131.4KJ

D. C ( graphite ) + 2S (g ) + 91.9KJ → CS2 ( l )

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0LHi5SrAC2Hs
https://dl.doubtnut.com/l/_YW0fEpQAwyLU


7. Which are of the following is an exothermic reaction?

A. N2 (g ) + O2 (g ) + 180.8k. J → 2NO (g )

B. N2 (g ) + 3H2 (g ) - 92k. J → 2NH3 (g )

C. C ( graphite ) + H2O (g ) → CO (g ) + H2 (g ) - 131.3KJ

D. C ( graphite ) + 2S (g ) → CS2 ( l ) - 91.9k. J

Answer: B

Watch Video Solution

8. Which of the following is an endothemic reaction?

A. N2 (g ) + 3H2 (g ) - 92KJ → 2NH3 (g )

B. N2 (g ) + O2 (g ) + 180.8KJ → 2NO (g )

C. H2 (g ) + Cl2 (g ) → 2HCl (g ) , ΔH = - 184.6kJ

https://dl.doubtnut.com/l/_YW0fEpQAwyLU
https://dl.doubtnut.com/l/_ytB3HlnW9nWA
https://dl.doubtnut.com/l/_voz2mQLjCdtM


OBJECTIVE EXERCISE - 1 (HEAT OF FORMATION)

D. C ( graphite ) + 2H2 ( s ) → CH4 (g ) + 74.8k. J.

Answer: B

Watch Video Solution

1. (A): Enthalpy of graphite is lower than that of diamond. 

(R): Entropy of graphite is greater than that of diamond. 

A. Both A and R are true R is the correct explanation.

B. Both A and R are true R is not the correct explanation.

C. A is true but R is false

D. A is false but R is true

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_voz2mQLjCdtM
https://dl.doubtnut.com/l/_0DuQqw7l42uW


2. Which of the following reactions represents ΔH ∘

f

A. C ( diamond ) + O2 (g ) → CO2 (g )

B. 
1
2
H2 (g ) +

1
2
F2 (g ) → HF (g )

C. N2 (g ) + 3H2 (g ) → 2NH3 (g )

D. CO (g ) +
1
2
O2 (g ) → CO2 (g )

Answer: B

Watch Video Solution

3. Which of the following equation represents standard heat of formation

of ethanol?

A. CH3CHO ( l ) +
1
2
H2 (g )

Ni
→ C2H5OH ( l )

B. 2C ( graphite ) + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH (g )

C. 2C ( diamond ) + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH (g )

D. 2C ( graphite ) + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH ( l )

https://dl.doubtnut.com/l/_bMdYhdtow1RF
https://dl.doubtnut.com/l/_RGbQaPXQkMUz


Answer: D

Watch Video Solution

4. The reaction which shows standard heat of formation of water

correctly is 

A. H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , ΔH = - 68.3kcal

B. H2 (g ) +
1
2
O2 (g ) → H2O ( s ) , ΔH = - 68.3kcal

C. H2 (g ) +
1
2
O2 (g ) → H2O (g ) , ΔH = - 68.3kcal

D. 2H2 (g ) +
1
2
O2 (g ) → 2H2O ( l ) , ΔH = - 136.6kcal

Answer: A

Watch Video Solution

5. The enthalpy of the reaction 

H2 (g ) + O2 (g ) → H2O (g )  is ΔH1 and that of H2 (g ) + O2 (g ) → H2O ( l )  is

https://dl.doubtnut.com/l/_RGbQaPXQkMUz
https://dl.doubtnut.com/l/_SUWCwOXYfs5O
https://dl.doubtnut.com/l/_XF2Fkzz6TOcY


ΔH2. Then

A. ΔH1 < DetlaH2

B. ΔH1 + ΔH2 = 0

C. ΔH1 > ΔH2

D. ΔH1 = ΔH2

Answer: A

Watch Video Solution

6. The enthalpies of elements under the following conditions are

assumed to be

A. Zero at 298 K and 1 atm

B. Unit at 298 K and 1 atm

C. Zero at 273 K and 1 atm

D. Unity at 273 K and 1 atm

https://dl.doubtnut.com/l/_XF2Fkzz6TOcY
https://dl.doubtnut.com/l/_3u5k62M2qZHd


Answer: A

Watch Video Solution

7. For which of the following elements, the standard enthalpy is not zero?

A. C (Diamond)

B. C (Graphite)

C. Liquid mercury

D. Rhombic sulphur

Answer: A

Watch Video Solution

8. The enthalpy of elements in their standard states are taken as zero.

Hence the enthalpy of formation of a compound is

https://dl.doubtnut.com/l/_3u5k62M2qZHd
https://dl.doubtnut.com/l/_AqpVEk4eRRKJ
https://dl.doubtnut.com/l/_0Bw6k5sGWSRd


A. always negative

B. always positive

C. positive (or) negative

D. equal to zero

Answer: C

Watch Video Solution

9. Identify the reaction in which the heat liberated corresponds to the

heat of formation ΔHf :

A. C ( diamond ) + O2 (g ) → CO2 (g ) + heat

B. 2H2 (g ) + O2 (g ) → 2H2O (g ) + heat

C. C ( diamond ) + O2 (g ) → CII4 (g ) + heat

D. S ( rhombic ) + O2 (g ) → SO2 (g ) + heat

Answer: D

( )

https://dl.doubtnut.com/l/_0Bw6k5sGWSRd
https://dl.doubtnut.com/l/_R14W7tCeWUGv


Watch Video Solution

10. The heat change for the following reaction C ( s ) + 2S ( s ) → CS2 ( l )  is

known as

A. Heat of formation of CS2

B. Heat of fusion of CS2

C. Heat of vapourisation of CS2

D. Heat of transition of Carbon

Answer: A

Watch Video Solution

11. In which of the following reactions heat liberated is known as standard

heat of formation of CO2?

A. 2CO (g ) + O2 (g ) → 2CO2 (g ) , ΔH = - 135.6kcals

https://dl.doubtnut.com/l/_R14W7tCeWUGv
https://dl.doubtnut.com/l/_AhZZh8gCbrrs
https://dl.doubtnut.com/l/_8IGOhrbIWnNN


B. C ( diamond ) + O2 (g ) → CO2 (g ) , ΔH = - 94.5kcals

C. C ( graphite ) + O2 (g ) → CO2 (g ) , ΔH = - 94.05kcals

D. CH4 (g ) + 2O2 (g ) → 2CO2 (g ) + 2H2O ( l ) , ΔH = - 2128kcals.

Answer: C

Watch Video Solution

12. The chemical process involved in the combustion reactions is

A. Oxidation

B. Reduction

C. Redox reaction

D. Disproportionation reaction

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8IGOhrbIWnNN
https://dl.doubtnut.com/l/_6CcANKfGCKIG
https://dl.doubtnut.com/l/_vrH9n0kLx0Ux


13. Which of the following is not a combustion reaction

A. CO +
1
2
O2 → CO2

B. C + O2 → CO2

C. C +
1
2
O2 → CO

D. CH4 + 2O2 → CO2 + 2H2O

Answer: C

Watch Video Solution

14. Cgraphite + O2 (g ) : ΔH = - 393.5kJ. ΔH of the above reaction cannot be

A. Heat of formation of CO2

B. Heat of combustion of C

C. Heat of reaction

D. Heat of transition

https://dl.doubtnut.com/l/_vrH9n0kLx0Ux
https://dl.doubtnut.com/l/_ZQg2uOImRBzv


OBJECTIVE EXERCISE - 1 (HEAT OF NEUTRILIZATION)

Answer: D

Watch Video Solution

1. (A): The enthalpy of neutralisation of a strong acid by a strong base is a

constant. 

(R) : The net reaction that takes place is the same.

A. Both A and R are true R is the correct explanation.

B. Both A and R are true R is not the correct explanation.

C. A is true but R is false

D. A is false but R is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZQg2uOImRBzv
https://dl.doubtnut.com/l/_AXF1EdqJDJb7
https://dl.doubtnut.com/l/_HFME4hOU62by


2. For the following reaction H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - Q,

where ΔH represents

A. Heat of formation

B. Heat of combustion

C. Heat of neutrilisation

D. Heat of dilution

Answer: C

Watch Video Solution

3. Enthalpy of neutralisation of all strong acids and strong bases has the

same value because

A. Neutralisation leads to the formation of a salt and water 

B. Strong acid and bases are ionic substances 

C. Acids always furnish H +  ions and bases always furnish OH -  ions 

https://dl.doubtnut.com/l/_HFME4hOU62by
https://dl.doubtnut.com/l/_L5eLdO2vzt0T


D. The net chemical change involes the combination of 1 mol of H +

ions and 1 mol OH -  ions to form water. 

Answer: D

Watch Video Solution

4. The heat of neutralisation is maximum when

A. Sodium hydroxide is neutralised by acetic acid 

B. Ammonium hydroxide is neutralised by acetic acid 

C. Ammonium hydroxide is neutralised by hydrochloric acid 

D. Sodium hydroxide is neutralised by hydrochloric acid. Other heats

of reactions 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_L5eLdO2vzt0T
https://dl.doubtnut.com/l/_3HMGVTJ2S4wg


OBJECTIVE EXERCISE - 1 (OTHER HEATS OF REACTIONS)

1. The standard enthalpy of formation ΔH0  at 298K for methane, 

CH4 (g )  is 74.8 kJmol1. The additional information required to determine

the average energy for C-H bond formation would be

A. The dissociation energy of hydrogen molecule, H2

B. The dissociation energy of H2 and enthalpy of sublimation of

carbon 

C. Latent heat of vaporisation of methane. 

D. The first four ionisation energies of carbon and electron gain

enthalpy of hydrogen

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_nXHbgbiMPL4Y


2. For the transition C ( diamonid ) → C ( graphite ) , ΔH = - 1.5KJ. It follows

that

A. Graphite is stabler than diamond 

B. Diamond is stabler than graphite 

C. Graphite is endothermic substance

D. Diamond is exothermic substance 

Answer: A

Watch Video Solution

3. Which of the following is not correct ?

A. Dissolution of NH2Cl in excess of water is an endothermic process 

B. Neutralisation process is always exothermic 

C. The absolute value of enthalpy (H) can be determined

experimentally 

https://dl.doubtnut.com/l/_RB5092KWDmMb
https://dl.doubtnut.com/l/_YhCvg5AUUr67


D. The heat of reaction at constant volume is denoted by ΔE

Answer: C

Watch Video Solution

4. (A): The Mass, volume and pressure are extensive properties. 

(R): Extensive properties depend upon the amount of the substance. 

A. Both A and R are true and R is the correct explanation 

B. Both A and R are true but R is not the correct explanation of A 

C. A is true but R iş false 

D. A is false but R is true 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_YhCvg5AUUr67
https://dl.doubtnut.com/l/_zoEeuKfVkisU


5. MgSO4 ( s ) + H2O → MgSO4 (aq ) , ΔH = - 84K. Cals, ΔH of the reaction

is known as

A. Heat of dilution 

B. Heat of solution

C. Heat of fusion 

D. Heat of transition 

Answer: B

Watch Video Solution

6. Dissolution of which of the following in water is endothermic ?

A. NaOH

B. Na2CO3

C. MgSO4

D. NH4Cl 

https://dl.doubtnut.com/l/_1F6sGoCSKVtj
https://dl.doubtnut.com/l/_IN07ToscYjzI


OBJECTIVE EXERCISE - 1 (HESS LAW)

Answer: D

Watch Video Solution

7. The enthalpy change for the process C ( graphite ) → C(g), ΔH = + xKJ

represents enthalpy of

A. Fusion

B. Sublimation 

C. Combustion 

D. Vapourisation

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IN07ToscYjzI
https://dl.doubtnut.com/l/_zQVmv2AsVHcn


1. Hess.s law is based on

A. Law of conservation of mass 

B. Gibb.s equation 

C. First law of thermodynamics

D. Kirchoff.s equation 

Answer: C

Watch Video Solution

2. In which of the following equations ΔH0 reaction equal to ΔH0
f  for the

product?

A. 2CO2 (g ) + O2 (g ) → 2CO2 (g )

B. N2 (g ) + O3 (g ) → N2O3 (g )

C. CH4 (g ) + 2Cl2 (g ) → CH2Cl2(l) + 2HCl (g )

D. Xe (g ) + 2F2 (g ) → XeF4 (g )

https://dl.doubtnut.com/l/_S3jT3iTwQJCi
https://dl.doubtnut.com/l/_nvPjKjEiVNnG


Answer: D

Watch Video Solution

3. Hess's law states that

A. The standard enthalpy of an overall reaction is the sum of the

enthalpy chages in individual reactions. 

B. enthalpy of formation of compoud is same as the enthalpy of

decomposition of the compound into constituent elements, but

with opposite sign 

C. at constant temperature the pressure of a gas in inversely

proportional to its volume. 

D. the mass of a gas dissolved per lit of a solvent is proportional to

the pressure of the gas in equilibrium with the solution. 

Answer: A

https://dl.doubtnut.com/l/_nvPjKjEiVNnG
https://dl.doubtnut.com/l/_5g8BVpbKgi6S


Watch Video Solution

4. Heat of reaction (ΔH) is given by

A. ΔH = Activation energy of forward reaction - Activation energy of

backward reaction 

B. ΔH = Sum of bond energy of reactants - Sum of bond energy of

products 

C. ΔH = Sum of enthalpy of products - Sum of enthalpy of reactants

D. All the above 

Answer: D

Watch Video Solution

5. The factor which does not influence that heat of the reaction is

A. Pressure 

https://dl.doubtnut.com/l/_5g8BVpbKgi6S
https://dl.doubtnut.com/l/_2ybMIBuiOe09
https://dl.doubtnut.com/l/_z5MzDJz62r0i


OBJECTIVE EXERCISE - 1 (ENTORPY AND GIBBS ENERGY)

B. Temperature 

C. Physical state of substance 

D. Number of steps involved in the reaction

Answer: D

Watch Video Solution

1. 1st law does not tell about

A. Law of conservation of energy 

B. Workdone whether +ve (or) – ve 

C. Feasibility of a process 

D. ΔE at constent T 

Answer: C

https://dl.doubtnut.com/l/_z5MzDJz62r0i
https://dl.doubtnut.com/l/_3uuaVAk9BIs0


Watch Video Solution

2. For change in entropy, units are 

A. mol/lit 

B. mol. lit - 1sec - 1

C. J. mol - 1K - 1

D. s - 1

Answer: C

Watch Video Solution

3. In standard state the non spontaneous reaction among the following is

A. Melting of ice 

B. Natural radioactivity 

C. Freezing of water 

https://dl.doubtnut.com/l/_3uuaVAk9BIs0
https://dl.doubtnut.com/l/_G2xQ3sHTBLxk
https://dl.doubtnut.com/l/_kAAiRtZFDkPY


D. Rusting of iron 

Answer: C

Watch Video Solution

4. The incorrect statement according to second law of themodynamics is

A. Heat cannot flow from colder body to a hotter body of its own 

B. All spontaneous processes are themo dynamically irreversible 

C. Heat can be converted into work completely without casusing some

permanent change in the system (or) surroundings 

D. Perpetual motion machine of second kind is not possible 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_kAAiRtZFDkPY
https://dl.doubtnut.com/l/_ln0IMqLqGONd


5. Incorrect statement related to an irreversible process is

A. Entropy of the universe goes on increasing 

B. Gibbs energy of the system goes on decreasing 

C. Total energy of the universe goes on decreasing 

D. Total energy of the universe remains constant 

Answer: C

Watch Video Solution

6. False statement regarding second law of thermodynamics is

A. It is impossible to construct a machine working in cycles which

transforms heat from a lower temperature region to higher

temperature region without intervention of any external agency.    

B. Heat cannot flow from a colder body to a hotter body on its own 

https://dl.doubtnut.com/l/_OcIOXzZMFmMB
https://dl.doubtnut.com/l/_oKaotfEK2LD4


C. Any spontaneous process taking place in isolated system, ΔS < O

D. All spontaneous processes are thermo dynamically irreversible and

entropy of the system increases in all spontaneous processes. 

Answer: C

Watch Video Solution

7. Entropy of a system depends upon

A. Volume

B. Temperature 

C. Pressure

D. All

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_oKaotfEK2LD4
https://dl.doubtnut.com/l/_9NPxMshIsk4Y
https://dl.doubtnut.com/l/_3U6mroRQ73O0


8. One of the following reactions involves in decrease of entropy 

A. Sublimation of dry ice 

B. Crystallisation of salt from brine (aq) 

C. Burning of rocket fuel

D. Decomposition of gaseous N2O4

Answer: B

Watch Video Solution

9. The least random state of H2O system is

A. Ice

B. Liquid water 

C. Steam

D. Same in all. 

https://dl.doubtnut.com/l/_3U6mroRQ73O0
https://dl.doubtnut.com/l/_OGPDy9pbpYy9


Answer: A

Watch Video Solution

10. For the reaction I2 (g ) ⇔ I2 ( s ) , ΔH = - ve. Then choose the correct

statement from the following 

(A) The process is spontaneous at all temperature 

(B) The process is accompained by an increase in entropy 

(C ) The process is accompained by a decrease in entropy 

(D) The process is accompained by a decrease in enthalpy

A. a, b and c

B. b and d 

C. c and d

D. a, c and d 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_OGPDy9pbpYy9
https://dl.doubtnut.com/l/_tl5HOnnpH5KB


11. Which of the following process has negative value of ΔS?

A. Dissolution of sugar in water 

B. Stretching of rubber band 

C. Decomposition of lime stone 

D. Evaporation of water

Answer: B

Watch Video Solution

12. For a spontaneous process, in a reaction

A. ΔStotal = ΔSsystem + ΔSsurroundings < 0

B. ΔStotal = ΔSsystem + ΔSsurroundings = 0

C. ΔStotal = ΔSsystem + ΔSsurroundings > 0

D. ΔSsys > only 

( )
( )
( )

https://dl.doubtnut.com/l/_tl5HOnnpH5KB
https://dl.doubtnut.com/l/_FbVpoUM4gViU
https://dl.doubtnut.com/l/_HYvNHwz6BHbX


Answer: C

Watch Video Solution

13. Some statements are given with regard to entropy. The incorrect

statement(s) are 

(A) The absolute entropy of substances cannot be determined 

(B) In standard state entropy of elements is always positive 

(C ) The entropy of universe always decreases 

(D) In a spontaneous process, for an isolated system the entropy of the

system generally increases

A. A, B 

B. B, C 

C. A,C 

D. Only C 

Answer: C

h id l i

https://dl.doubtnut.com/l/_HYvNHwz6BHbX
https://dl.doubtnut.com/l/_eyfMKDNqzzTi


Watch Video Solution

14. For an irreversible process, the value of ΔS(system) + ΔS(surroundings)  is

A. > 0

B. < 0

C.  0

D. 2ΔS(surr)

Answer: A

Watch Video Solution

[ ]

15. A process is spontaneous at all temperatures when 

A. ΔH = - ve, ΔS = - ve

B. ΔH = + ve, ΔS = - ve 

C. ΔH = - ve, ΔS = + ve

https://dl.doubtnut.com/l/_eyfMKDNqzzTi
https://dl.doubtnut.com/l/_5bv9ttRBEXT7
https://dl.doubtnut.com/l/_4m8pCMY1cZjz


D. ΔH = + ve, ΔS = + ve

Answer: C

Watch Video Solution

16. 2H2 (g ) + O2 (g ) → 2H2O ( l ) , ΔH = - ve and ΔG = - ve. Then the

reaction is

A. Spontaneous and instantaneous 

B. Spontaneous and endothermic 

C. Spontaneous and slow

D. Non spontaneous and slow 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4m8pCMY1cZjz
https://dl.doubtnut.com/l/_FidPc67yAW23


17. H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - ve and ΔG = - ve then the

reaction is

A. Spontaneous and instantaneous 

B. Spontaneous and endothermic 

C. Spontaneous and slow

D. Non spontaneous and slow 

Answer: A

Watch Video Solution

18. Among the following what is necessary condition for spontanity of a

process? 

A. DetlaS > 0

B. ΔE < 0

C. ΔH < 0

https://dl.doubtnut.com/l/_sBI3GqUHc789
https://dl.doubtnut.com/l/_rjN2pb7QaOej


D. ΔG < 0

Answer: D

Watch Video Solution

19. Which of the following is the condition for a non spontaneous

reaction at high temperature but spontaneous at low temperature ? 

A. 
ΔH ΔS
- -

B. 
ΔH ΔS
+ +

C. 
ΔH ΔS
+ -

D. 
ΔH ΔS
- +

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rjN2pb7QaOej
https://dl.doubtnut.com/l/_iLhBJXbQNnXz


20. Based on the third law of themodynamics, the entropy can be

obtained using the equation.

A. ΔS =
ΔH
T

B. ∫
T
0T. C - 1

P dT = S

C. ΔG = TΔS

D. ∫
T
0CPT

- 1

Answer: D

Watch Video Solution

21. A chemical reaction cannot occur at all if its

A. ΔH is (+)ve and ΔS is (-)ve 

B. ΔH is (-)ve and ΔS is (+)ve 

C. ΔH and ΔS are (+)ve but ΔH < TΔS

D. ΔH and ΔS are (-)ve but DeltaH gt TDeltaS`

https://dl.doubtnut.com/l/_mEBPX68lrK5F
https://dl.doubtnut.com/l/_fBzVnCkx42Oh


Answer: A

Watch Video Solution

22. An equilibrium reaction X + Y ⇔ W + Z, ΔH = + ve is spontaneous in

the forward direction. Then corresponding sign of ΔG and ΔS should be

respectively

A. +ve, - ve

B. -ve, + ve

C. +ve, + ve

D. -ve, - ve

Answer: B

Watch Video Solution

23. For the process Dry ice → CO2 (g )

https://dl.doubtnut.com/l/_fBzVnCkx42Oh
https://dl.doubtnut.com/l/_R1H3OGNuFAvp
https://dl.doubtnut.com/l/_z62PZaUDFIO0


A. ΔH is positive and ΔS is negative 

B. Both ΔH and ΔS are negative 

C. Both ΔH and ΔS are positive

D. ΔH is negative whereas ΔS is positive 

Answer: C

Watch Video Solution

24. For which of the process, ΔS is negative?

A. H2 (g ) → 2H (g )

B. N2 (g ) (1atm) → N2 (g ) (8atm)

C. 2SO3 (g ) → 2SO2 (g ) + O2 (g )

D. C(diamond) → C(graphite)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_z62PZaUDFIO0
https://dl.doubtnut.com/l/_GGH52t3WGauX


25. The process of evaporation of a liquid is accompanised by 

(A) Increase in enthalpy (B) Increase in entropy ( C) Decrease in Gibbs

energy 

The correct statement(s) is/are

A. Only a and c 

B. Only b and c 

C. Only a and b 

D. All

Answer: D

Watch Video Solution

26. The favourable conditions for a spontaneous reaction are

A. TΔS > ΔH, ΔH = + ve, ΔS = + ve

https://dl.doubtnut.com/l/_GGH52t3WGauX
https://dl.doubtnut.com/l/_3ZGlbSgzgG8b
https://dl.doubtnut.com/l/_ssZYhKvwOHEk


B. TΔS > ΔH, ΔH = + ve, ΔS = - ve

C. TΔS = ΔH, ΔH = + ve, ΔS = - ve

D. TΔS = ΔH, ΔH = + ve, ΔS = + ve

Answer: A

Watch Video Solution

27. A reaction has both DH and DS negative. The rate of reaction

A. Increases with increase of temperature

B. Increases with decrease of temperature 

C. Remains unaffected by change of temperature 

D. Cannot be predicted for change in temperature 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ssZYhKvwOHEk
https://dl.doubtnut.com/l/_5EINMNCxooMu
https://dl.doubtnut.com/l/_veRcBbex7nre


28. At 27 ∘C the reaction, 


C6H6 ( l ) +
15
2
O2 (g ) → 6CO2 (g ) + 3H2O((l)) proceeds spontaneously

because the magnitude of 

A. ΔH = TΔS

B. ΔH > TΔS

C. ΔH < TΔS

D. ΔH  > 0 and TΔS < 0

Answer: B

Watch Video Solution

29. Although the dissolution of ammonium chloride in water is an

endothermic reaction, even then it is spontaneous because

A. ΔH is positive, ΔS is negative 

B. ΔH is positive, as is zero 

https://dl.doubtnut.com/l/_veRcBbex7nre
https://dl.doubtnut.com/l/_GcASHCdSxumW


C. ΔH is positive, TΔS < ΔH

D. ΔH is positive, ΔS is positive and ΔH < TΔS

Answer: D

Watch Video Solution

30. For the precipitation reaction of Ag +  ions with NaCl, which of the

following statements is correct? 

A. ΔH for the reaction is zero 

B. ΔG for the reaction is zero 

C. ΔG for the reaction is negative

D. ΔG = ΔH

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GcASHCdSxumW
https://dl.doubtnut.com/l/_BdbNtDDQkzCt
https://dl.doubtnut.com/l/_kEGbg4PK0gFw


31. Which one of the following has ΔS0 greater than zero?

A. CaO ( s ) + CO2 (g ) < ⇒ CaCO3 ( s )

B. NaCl (aq ) < ⇒ NaCl ( s )

C. NaNO3 ( s ) < ⇒ Na +
(aq ) + NO -

3 (aq )

D. N2 (g )   + 3H2 (g ) < ⇒ 2NH3 (g )

Answer: C

Watch Video Solution

32. What of the following relationship is correct?

A. ΔG ∘ = - RTlnK

B. K = e - ΔG ∘ /RT

C. K = 10 - ΔG ∘ / 2.303RT

D. All are correct 

https://dl.doubtnut.com/l/_kEGbg4PK0gFw
https://dl.doubtnut.com/l/_4cXtJLGEMnPo


Answer: D

Watch Video Solution

33. For a reaction R1, ΔG = xKJmol - 1. For a reaction R2, ΔG = yKJmol - 1.

Reaction R1 is non-spontaneous but along with R2 it is spontaneous. This

means that

A. x is -ve, y is +ve but in magnitude x gt y 

B. x is +ve, y is -ve but in magnitude y gt x 

C. Both x and y are -ve but not equal

D. Both x and y are +ve but not equal. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4cXtJLGEMnPo
https://dl.doubtnut.com/l/_WXuI76sH6ypz


34. 

LIST - 1 LIST - 2
A) Hp > HR 1) Exothermic
B) PΔV 2 ) Total heat content
C) E + PV 3) ΔHis positive
D) HR > Hp 4) Zero at constant volume

 

The correct match is 

A. 
A B C D
3 4 2 1

B. 
A B C D
2 3 1 4

C. 
A B C D
1 3 4 2

D. 
A B C D
1 3 4 2

Answer: A

Watch Video Solution

35. 

List - I (Freezing of water) List - II

A) Water at - 10 ∘C I) ΔG = 0

B) Water at 0 ∘C II) ΔG + Ve

C) Water at +10 ∘C III) ΔG - Ve

 

The correct match is 

https://dl.doubtnut.com/l/_DuozhvXxYvxw
https://dl.doubtnut.com/l/_n35h2f6GFTwD


A. 
A B C
II I III

B. 
A B C
III I II

C. 
A B C
I II III

D. 
A B C
III II I

Answer: A

Watch Video Solution

36. (A): The entropy of the universe is continuously increasing. 

(R): All naturally occurring processes are accompanied by increase in

entropy.

A. Both A and R are true and R is thecorrect explanation

B. Both A and R are true but R is not the  correctexplanation of A

C. A is true but R is false

D. A is false but R is true   

https://dl.doubtnut.com/l/_n35h2f6GFTwD
https://dl.doubtnut.com/l/_f5sM0cUTLeSY


Answer: A

Watch Video Solution

37. (A): For a process to be spontaneous, the change in free energy must

be negative.
 (R): The change in entropy for a process must always be

positive if it is spontaneous. 

A. Both A and R are true and R is thecorrect explanation

B. Both A and R are true but R is not the  correctexplanation of A

C. A is true but R is false

D. A is false but R is true   

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_f5sM0cUTLeSY
https://dl.doubtnut.com/l/_VUDyBGPdecJV


38. (A): Entropy of a perfect crystalline substance at absolute zero is zero 

(R ): At absolute zero translation kinetic energy of a system is zero.

A. Both A and R are true and R is thecorrect explanation

B. Both A and R are true but R is not the  correctexplanation of A

C. A is true but R is false

D. A is false but R is true   

Answer: A

Watch Video Solution

39. Which one ofthe following is correct for a spontaneous reaction at

any temperature ?

A. ΔH = - ve, ΔS = + ve, ΔG = - ve

B. ΔH = - ve, ΔS = - ve, ΔG = - ve

C. ΔH = + ve, ΔS = + ve, ΔG = - ve

https://dl.doubtnut.com/l/_Q4DP6bVonRnA
https://dl.doubtnut.com/l/_iesTEFpGpmvM


D. ΔH = - ve, ΔS = + ve, ΔG = + ve

Answer: A

Watch Video Solution

40. The correct statement regarding entropy is

A. At absolute zero temperature, entropy of a perfectly crystalline

solid is zero. 

B. At absolute zero temperature, the entropy of a perfectly crystalline

substance is +Ve. 

C. At absolute zero temperature, the entropy of all crystalline

substances is zero. 

D. At 0 ∘C, the entropy of a perfect crystalline solid is zero. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iesTEFpGpmvM
https://dl.doubtnut.com/l/_gGPxn63imy9L


41. The correct thermodynamic conditions for the spontaneous reaction

at all temperatures is

A. ΔH < 0 and ΔS = 0

B. ΔH > 0 and ΔS < 0

C. ΔH < 0 and ΔS > 0

D. ΔH < 0 and ΔS < 0

Answer: C

Watch Video Solution

42. The value of ΔfG
Θ  for formation of Cr2O3 is – 540 kJ mol - 1and that of

Al2O3 is – 827 kJ mol - 1 . Is the reduction of Cr2O3 possible with Al ?

A. Reduction of Cr2O3 by Al will take place 

B. Oxidation of Cr2O3 by Al will take place 

https://dl.doubtnut.com/l/_gGPxn63imy9L
https://dl.doubtnut.com/l/_KYhXnZNuRemO
https://dl.doubtnut.com/l/_gR8ibKV0MZL8


OBJECTIVE EXERCISE - 2 (FIRST LAW OF THERMODYNAMICS)

C. Neither oxidation nor reduction take place 

D. Reaction is not feasible   

Answer: A

Watch Video Solution

1. A system absorbs 600J of energy and does work equivalent to 400J J of

energy. The internal energy changes

A. 1000J 

B. 200J

C. 600J

D. 300J 

Answer: B

https://dl.doubtnut.com/l/_gR8ibKV0MZL8
https://dl.doubtnut.com/l/_cPPSJm8EXMkZ


Watch Video Solution

2. During a process work equivalent to 400J is done on a system, which

gives out of 125J of energy. The change in internal energy is

A. 525J

B. 375J

C. 275J

D. 200J 

Answer: C

Watch Video Solution

3. One litre-atmosphere is appromixmately equal to

A. 19.2 KJ 

B. 101 J 

https://dl.doubtnut.com/l/_cPPSJm8EXMkZ
https://dl.doubtnut.com/l/_biQG9MsIGHiW
https://dl.doubtnut.com/l/_AVJS2Mf2CByb


C. 8.31 J 

D. 831 J 

Answer: B

Watch Video Solution

4. One mole of an ideal gas at 300K is expanded isothermally reversibly

from an initial volume of 1 litre to 10 litres. The ΔE for this process is (R =

2 cal mol - 1K - 1)

A. 163.7 cal

B. Zero 

C. 1381.1 cal

D. 9 lit atm 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AVJS2Mf2CByb
https://dl.doubtnut.com/l/_ggfIPpRO1PNp


5. An ideal gas occuping a volume of 2dm3 and a pressure of 5 bar

undergoes isothermal and irreversible expansion against external

pressure of 1 bar. The final volume of the system and work involved in the

process is

A. 10dm3, 1000J

B. 8dm3, - 800J

C. 10dm3, - 800J

D. 10m3, - 1000J

Answer: C

Watch Video Solution

6. A system absorbs 10kJ of heat at constant volume and its temperature

rises from 270C to 370C. The DE of reaction is

A. 100 KJ 

https://dl.doubtnut.com/l/_ggfIPpRO1PNp
https://dl.doubtnut.com/l/_rSFDWZKpeii2
https://dl.doubtnut.com/l/_ZzTaK30NriTE


B. 10KJ 

C. 0 

D. 1 KJ 

Answer: B

Watch Video Solution

7. An ideal gas expands in volume from 10 - 3m3 to 10 - 2m3 at 300 K

against a constant pressure of 105Nm - 2. The work done is

A. -900J

B. 900KJ

C. 270KJ

D. -900KJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZzTaK30NriTE
https://dl.doubtnut.com/l/_Uj6qE6QisNbL


8. Two moles of an ideal gas is expanded spontaneously into a vacuum.

The work done is

A. Zero 

B. 2 J

C. 4J

D.  8J

Answer: A

Watch Video Solution

9. The work done when 65.38g of zinc dissolved completely in HCl in an

open beaker at 300k 

A. -2494J

B. -249.4J

https://dl.doubtnut.com/l/_Uj6qE6QisNbL
https://dl.doubtnut.com/l/_tFwck5Dtr2KO
https://dl.doubtnut.com/l/_FvFkBSGt3f4E


C. 1J

D. -24.94J

Answer: A

Watch Video Solution

10. An ideal gas is taken through the cycle A → B → C → A, as shown in

the figure. If the net heat supplied to the gas in the cycle is 5 J, what is the

work done by the gas in the process C → A 


A. -5J

https://dl.doubtnut.com/l/_FvFkBSGt3f4E
https://dl.doubtnut.com/l/_fJIu4Kc06x6o


OBJECTIVE EXERCISE - 2 (E,H , HEAT CAPACITIES)

B. -10J

C. -15J

D. -20J

Answer: A

Watch Video Solution

1. A gas absorbs 100 J of heat and is simultaneously compressed by a

constant external pressure of 1.5 atm from a volume of 8.0L to 2.0L. The

change in internal energy for the gas in Joules is (1L - atm = 101.32 J)) 

A. -1011.9

B. -909.9

C. +909.9

D. 1011.9

https://dl.doubtnut.com/l/_fJIu4Kc06x6o
https://dl.doubtnut.com/l/_bqr9LPz1MxIN


Answer: D

Watch Video Solution

2. The molar heat capacity of water at constant pressure, C, is

75JK - 1mol - 1. When 1.0KJ of heat is supplied to 100g of water which is

free to expand, the increase in temperature of water is :

A. 1.2K 

B. 2.4K 

C. 4.8K 

D. 6.6K

Answer: B

Watch Video Solution

3. For an ideal gas, 
∂E
∂V T

 is ( )

https://dl.doubtnut.com/l/_bqr9LPz1MxIN
https://dl.doubtnut.com/l/_X8PMimzmDuoF
https://dl.doubtnut.com/l/_FxxxwyHyxqX0


A.  zero 

B. +Ve

C. -Ve

D. ΔH

Answer: A

Watch Video Solution

4. For a gas having molar mass M, specific heat at constant pressure can

be given as:

A. 
γR

M(γ - 1)

B. 
γ
RM

C. 
M

R(γ - 1)

D. 
γRM
γ + 1

Answer: A

https://dl.doubtnut.com/l/_FxxxwyHyxqX0
https://dl.doubtnut.com/l/_4hbvq8jg6zoc


Watch Video Solution

5. Molar heat capacity of water in equilibrium with ice at constant

pressure is:

A. Zero

B. Infinity 

C. 40.45KJK - 1mol - 1

D. 5.48JK - 1mol - 1

Answer: B

Watch Video Solution

6. Change in enthalpy when 11.2dm3 of He at NTP is heated in a cylinder

to 100 ∘C is

A. 623.5J 

https://dl.doubtnut.com/l/_4hbvq8jg6zoc
https://dl.doubtnut.com/l/_PNu0M7f0l9WG
https://dl.doubtnut.com/l/_PzOBPRlB4uDr


B. 1039J

C. 1227J

D. 520J 

Answer: B

Watch Video Solution

7. Latent heat of vapourisation of a liquid at 500k and 1atm pressure is

10K. Cal/mole. What is the change in internal energy when 3 moles of the

liquid is vapourised at the same temperature

A. 27K.Cal

B. 7K.Cal 

C. 33K. Cal

D. 25K.Cal 

Answer: A

https://dl.doubtnut.com/l/_PzOBPRlB4uDr
https://dl.doubtnut.com/l/_FF1lIVQfbyhm


OBJECTIVE EXERCISE - 2 (HEAT OF FORMATION AND COMBUSTION)

Watch Video Solution

1. Given that 
1
2
S8 ( s ) + 6O2 (g ) → 4SO3 (g ) , ΔH0 = - 1590kJ. The standard

enthalpy of formation of SO3 is

A. -1590KJmol - 1

B. -397.5KJmol - 1

C. -3.975KJmol - 1

D. +397.5KJmol - 1

Answer: B

Watch Video Solution

2. The amount of heat evolved on combustion of 10 grams of benzoic acid

is 10 K.Cals. The heat of combustion of benzoic acid is 

https://dl.doubtnut.com/l/_FF1lIVQfbyhm
https://dl.doubtnut.com/l/_b43n652b8FK9
https://dl.doubtnut.com/l/_HdH5rGFi7uJ3


A. -122K. Cals

B. -112K. Cals

C. -132K. Cals

D. -92K. Cals

Answer: A

Watch Video Solution

3. Heat of combustion of C2H4 is -337 kCal. If 5.6 lit O2 is used at STP, in

the combustion heat liberated is _____ kCal

A. 28.08 

B. 14.04 

C. 42.06 

D. 56.16 

Answer: A

https://dl.doubtnut.com/l/_HdH5rGFi7uJ3
https://dl.doubtnut.com/l/_StVQeTl9N468


Watch Video Solution

4. Human body requires 2370 K. Cal of energy daily. The heat of

combustion of glucose is -790 K.cal/mole. The amount of glucose required

for daily consumption is

A. 650g 

B. 540g 

C. 327g 

D. 490.5g 

Answer: B

Watch Video Solution

5. The heats of combustion of ethane, ethene and acetylene are -341.1

kcal, -330 kcal and -310.9 kCal mol - 1 respectively. The best fuel among

them is

https://dl.doubtnut.com/l/_StVQeTl9N468
https://dl.doubtnut.com/l/_CwoXXs5RDg0L
https://dl.doubtnut.com/l/_V2J9Zw3gAY8M


A. Ethane

B. Ethene 

C. Acetylene

D. All are equal 

Answer: C

Watch Video Solution

6. The heat of combustion of benzene at 27 ∘C found by bomb

calorimeter i.e., for the reaction

C6H6 _ ((l)) + 7
1
2
O2 (g ) + 6CO2 (g ) + 3H2O ( l )  is -780K. Calmol - 1. The

heat evolved on burning 39g of benzene in an open vessel will be

A. 390 K.Cal

B. 780.9 K.Cal 

C. 390.45 K.Cal 

D. 780 K.Cal 

https://dl.doubtnut.com/l/_V2J9Zw3gAY8M
https://dl.doubtnut.com/l/_zA7R2FsNFn3a


Answer: C

Watch Video Solution

7. N2 + 3H2 → 2NH3, ΔH = - 46K. Cals. From the above reaction, heat of

formation of ammonia is

A. 46 K.Cals

B. -46 K.Cals 

C. -23 K.Cals 

D. 23 K.Cals 

Answer: C

Watch Video Solution

8. If the bond energies of H-H, Br-Br and HBr are 433, 192 and 364kJmol - 1

respectively, then ΔH ∘  for the reaction : 


https://dl.doubtnut.com/l/_zA7R2FsNFn3a
https://dl.doubtnut.com/l/_zeHb2DUDpIYT
https://dl.doubtnut.com/l/_I57xcmN79UF8


H2 (g ) + Br2 (g ) → 2HBr (g )  is

A. – 261kJ

B. +103kJ

C. +261kJ

D. -103kJ 

Answer: D

Watch Video Solution

9. Give that Cs + O2g
→ CO2 ( g )

, ΔH0 = - xkJ 


2CO (g ) + O2 ( g )
→ 2CO2 ( g )

, ΔH0 = - ykJ.

A. 
y - 2x

3

B. 
y - 2x

2

C. 
2x - y

2

D. 
x - y

2

https://dl.doubtnut.com/l/_I57xcmN79UF8
https://dl.doubtnut.com/l/_BzWPGGR8vKC1


OBJECTIVE EXERCISE - 2 (HEAT OF NEUTRILIZATION)

Answer: B

Watch Video Solution

10. Given N2(g) + 3H2(g) → 2NH3(g), ΔrH
θ = - 92.4kJmol - 1 What is the

standard enthalpy of formation of NH3 gas ?

A. -92

B. +46

C. +92

D. -46

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_BzWPGGR8vKC1
https://dl.doubtnut.com/l/_Sl8O9KAKncbp


1. Heat of neutralisation for the reaction

NaOH + HCl → NaCl + H2O is - 57.1kJmole - 1. The heat relased when

0.25 moles of NaOH is treated with 0.25 moles of HCl is

A. 22.5 K.J/mole 

B. 57.1 K.J/mole

C. 14.3 K.J/mole 

D. 28.6 K.J/mole 

Answer: C

Watch Video Solution

2. Given that the data for neutralization of a weak acid (HA) and strong

acid with a strong base is: 

HA + OH -
⇒ A - + H2O : ΔH = - 41.80kJ, H + + OH -

⇒ H2O, ΔH = - 55.90kJ

The enthalpy of dissociation of weak acid would be

https://dl.doubtnut.com/l/_8XvFJYoUEYGt
https://dl.doubtnut.com/l/_NJ0KJOXBCzu2


A. -97.20KJ

B. +97.70KJ

C. -14.10KJ

D. 14.10KJ

Answer: D

Watch Video Solution

3. The heats of neutralisation of HCl with NH4OH and that of NaOH with 

CH3COOH are repectively -51.4 and - 50.6KJeq - 1. The heat of

neutralisation of acetic acid with NH4OH will be 

A. -44.6KJeq - 1

B. -50.6KJeq - 1

C. – 51.4KJeq - 1

D. -57.4KJeq - 1

https://dl.doubtnut.com/l/_NJ0KJOXBCzu2
https://dl.doubtnut.com/l/_nEFxSUTgSvaV


Answer: A

Watch Video Solution

4. Heat liberated in the neutralisation of 500 ml of 1N HCl and 500ml of

1N NH4OH is -1.36 K.Cals. The heat of ionisation of NH4OH is

A. 10.98 K.Cals 

B. -12.34 K.Cals

C. -10.98 K.Cals 

D. 12.34 K.Cals 

Answer: A

Watch Video Solution

5. In which of the following combinatins of HCL and NaOH, the heat

energy liberated is maximum

https://dl.doubtnut.com/l/_nEFxSUTgSvaV
https://dl.doubtnut.com/l/_FJSzDcPmm3jg
https://dl.doubtnut.com/l/_QM9zEZViy3Bq


A. 10ml of 0.1M HCl+40 ml of 0.1 M NaOH 

B. 30ml of 0.1M HCl+20 ml of 0.1 M NaOH 

C. 25ml of 0.1 M HCl+25 ml of 0.1 M NaOH

D. 35ml of 0.1M HCl+15 ml of 0.1 M NaOH 

Answer: C

Watch Video Solution

6. Under the same conditions how many mL of 1M KOH and 0.5M H2SO4

solutions, respctively when mixed for a total volume of 100mL produce

the highest rise in temperature

A. 67: 33

B. 33: 67

C. 40: 60

D. 50: 50

https://dl.doubtnut.com/l/_QM9zEZViy3Bq
https://dl.doubtnut.com/l/_bkau3QtdTSqy


Answer: D

Watch Video Solution

7. Statement -I: Heat of neutralization of HCl and NaOH is same as that of

H2SO4 with NaOH. 


Statement-II : HCl, H2SO4 and NaOH are all strong electrolyte.

A. 57.32KJ

B. > 57.32KJ

C. < 57.32KJ

D. None of these 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_bkau3QtdTSqy
https://dl.doubtnut.com/l/_FXgyrVnjNVLO


8. When 1 litre of IM HCl is mixed with 1 litre of 1M NaOH, the rise in

temperature was found to be T1. In another experiment 1 litre of 0.5 M

NaOH is mixed with 1 lit. of 0.5 M HCl. The rise in temperature was found

to be T2. Then 

A. T1 = T2

B. T1 < T2

C. T1 = 2T2

D. `T_2 = 2T_1

Answer: C

Watch Video Solution

9. H2SO4 (aq ) + 2KOH (aq ) → K2SO4 (aq ) + 2H2O ( l ) , ΔH for the above

reaction is

A. -13.7K. Cal

https://dl.doubtnut.com/l/_ufcOhdfFkqtm
https://dl.doubtnut.com/l/_JV6SZvNuwu0M


B. +57.3KJ

C. -27.4K. Cal

D. -137KJ

Answer: C

Watch Video Solution

10. For the reaction 2H2O ( l ) → H3O
+
(aq ) + OH -

(aq ) , the value of ΔH is

A. 114.6KJ

B. -114.6KJ

C. 57.3KJ

D. -57.3KJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JV6SZvNuwu0M
https://dl.doubtnut.com/l/_07OJwffk2knU
https://dl.doubtnut.com/l/_gLBXCKU7rp73


11. Equal volumes of equi molar HCl and H2SO4 are separately neutralised

by dilute NaOH solution, then heats liberated and x kCal and y kCal

respectively. Which of the following is true.

A. x = y

B. x = y /2

C. x = 2y

D. x = y /3

Answer: B

Watch Video Solution

12. When 50cm3 of 0.2N H2SO4 is mixed with 50cm3 of 1N KOH, the heat

liberated is

A. 11.45 KJ

B. 57.3 KJ 

https://dl.doubtnut.com/l/_gLBXCKU7rp73
https://dl.doubtnut.com/l/_l196JftWPyBH


OBJECTIVE EXERCISE - 2 (ΔH, ΔE AND OTHER HEATS)

C. 573 KJ

D. 573 J 

Answer: D

Watch Video Solution

1. Work done during the combustion of one mole of CH4 in bomb

calorimeter is

A. zero 

B. -101J

C. -24.2J

D. -1J

Answer: A

https://dl.doubtnut.com/l/_l196JftWPyBH
https://dl.doubtnut.com/l/_cXM86G7vaCzd


Watch Video Solution

2. A sample of CH4 of 0.08g was subjected to combustion at 27 ∘C in a

bomb calorimeter. The temperature of the calorimeter system was found

to be raised by 0.25 ∘C. If heat capacity of calorimeter is 18kJ / ∘C, ΔH for

combustion of CH4 at 27 ∘C is

A. -900KJ /mole

B. -905KJ /mole

C. -895KJ /mole

D. -890KJ /mole

Answer: B

Watch Video Solution

3. For the reaction of one mole zinc dust with one mole sulphuric acid in

a bomb calorimeter, ΔU and w correspond to 

https://dl.doubtnut.com/l/_cXM86G7vaCzd
https://dl.doubtnut.com/l/_ZKMg5cODfHoJ
https://dl.doubtnut.com/l/_00XCQQNsT3Dc


A. ΔU < 0, w = 0

B. ΔU = 0, w = 0`

C. ΔU > 0, w = 0

D. ΔU > 0, w > 0

Answer: A

Watch Video Solution

4. 100ml of water at 20 ∘C and 100ml of water at 40 ∘C are mixed in

calorimeter until constant temperature reached. Now temperature of the

mixture is 28 ∘C. Water equivalent of calorimeter is 

A. 50J

B. 104.5J

C. -24.2J

D. 209J

https://dl.doubtnut.com/l/_00XCQQNsT3Dc
https://dl.doubtnut.com/l/_Sq8P0Wuvc06j


Answer: D

Watch Video Solution

5. Heat of combustion of benzoic acid C6H5COOH  at constant volume

at 25 ∘C is -3233KJ /mole. When 0.5g of benzoic acid is burnt in bomb

calorimeter, the temperature of calorimeter increased by 0.53 ∘C. Now in

the same bomb calorimeter 1g of C2H6 burnt then temperature increased

by 2.04 ∘C. ΔH for combustion of C2H6is 

A. -1530KJ /mole

B. -1536.2KJ /mole

C. -1522.8KJ /mole

D. +1536.2KJ /mole. 

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Sq8P0Wuvc06j
https://dl.doubtnut.com/l/_1eEhOCSOER5m
https://dl.doubtnut.com/l/_XUbQ1NXf5Eh2


6. The dissociation energy of CH4 is 400K. Calmol - 1 and that of ethane is 

670K. Calmol - 1. The C-C bond energy is: 

A. 270K.Cal

B. 70K. Cal 

C. 200K.Cal 

D. 240K. Cal 

Answer: B

Watch Video Solution

7. The heat of atomisation of PH3 (g )  is 228 kCal mol - 1 and that of 

P2H2 (g )  is 355 kCal mol - 1. The energy of the P-P bond is (kn kCal)

A. 102

B. 51

C. 26

https://dl.doubtnut.com/l/_XUbQ1NXf5Eh2
https://dl.doubtnut.com/l/_avOshzpKn5jY


D. 204 

Answer: B

Watch Video Solution

8. H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , ΔH = - 286.2KJ 


H2O ( l ) → H +
(aq ) + OH -

(aq ) , ΔH = + 57.3KJ


Enthalpy of ionization OH -  in aqueons solution is 

A. – 228.5KJ

B. +228.5KJ

C. -343.5KJ

D. zero 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_avOshzpKn5jY
https://dl.doubtnut.com/l/_iXDRISdkdFpJ
https://dl.doubtnut.com/l/_JgwMzJPsbjwN


9. Among the following ions, for which one standard enthalpy of

ionisation is zero

A. OH -
(aq )

B. CI -
(aq )

C. H -
(aq )

D. H +
(aq )

Answer: D

Watch Video Solution

10. 
1
2H2 (g ) +

1
2Cl2 (g ) → HCl (g ) , ΔH0 = - 92.4 kJ/mole, 

HCl (g ) + nH2O → H +
(aq ) + Cl -

(aq ) , ΔH0 = - 74.8 kJ/mole ΔH0f for Cl -
(aq )

is

A. -17.6KJ /mole 

B. -167.2KJ /mole

https://dl.doubtnut.com/l/_JgwMzJPsbjwN
https://dl.doubtnut.com/l/_wleLzaMkuZBe


C. +17.6KJ /mole

D. -35.2KJ /mole

Answer: B

Watch Video Solution

11. If the standard molar enthalpy of formation of

CaO ( s ) , CO2 ( s ) and CaCO3 ( s )  is -635, - 393 and - 1207kJmol - 1

respectively, the ΔrH
⊙  in kJmol - 1 for the reaction 

CaCO3 ( s ) → CaO ( s ) + CO2 (g )  is

A. -179

B. 965

C. 2235

D. +179

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_wleLzaMkuZBe
https://dl.doubtnut.com/l/_Zk2Nq1mfuNxY


Watch Video Solution

12. Calculate ΔH in Joules for 


C ( graphite ) → C ( Diamond )  


by using the following data

C ( graphiter ) + O2 (g ) → CO2 (g ) , ΔH ∘ = - 393.5KJ 


C ( Diamond ) + O2 (g ) → CO2 (g ) , ΔH ∘ = - 395.4KJ

A. 1900

B. -788.9 × 103

C. 190000

D. 788 × 103

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Zk2Nq1mfuNxY
https://dl.doubtnut.com/l/_Ro7ZacK1hZId


OBJECTIVE EXERCISE - 2 (HESS LAW)

13. Given ΔH ∘

r  for CO2(g), COg and H2O(g) are -393.5, -110.5 and -241.8 

KJmol - 1 respectively. The ΔH ∘

r ∈ KJmol - 1  for the reaction 


CO2(g) + H2(g) → COg + H2O(g) is

A. 524.1 

B. -262.5

C. 41.7

D. 41.2

Answer: D

Watch Video Solution

( ]

1. The standard enthalpies of formation of H2O2 ( l ) and H2O ( l )  are 

-187.8kJmole - 1 and - 285.8kJmole - 1 respectively. The ΔH0 for the

decomposition of one mole of H2O2 ( l ) toH2O ( l ) and O2 (g )  is

https://dl.doubtnut.com/l/_FNY5C80MTq9e
https://dl.doubtnut.com/l/_tupHfXcRUmfW


A. -473.6K. J. mole - 1

B. -98.0K. J. mole - 1

C. +473.6K. J. mole - 1

D. +187.8K. J. mole - 1

Answer: B

Watch Video Solution

2. N2 (g ) + 2O2 (g ) → 2NO2 + xkJ, 2NO (g ) + O2 (g ) → 2NO2 (g ) + ykJ. The

enthalpy of formation of NO is

A. (2X – 2Y) 

B. X - Y

C. 1/2 (Y-X) 

D. 1/2 (X - Y) 

Answer: C

https://dl.doubtnut.com/l/_tupHfXcRUmfW
https://dl.doubtnut.com/l/_lXRLYAMoQnlx


Watch Video Solution

3. If S + O2 → SO2, ΔH = - 398.2kJ 


SO2 +
1
2
O2 → SO3, ΔH = - 98.7kJ, SO3 + H2O → H2SO4, ΔH = - 130.2kJ 


H2 +
1
2O2 → H2O, ΔH = - 227.3kJ 


The enthalpy of formation of sulphuric acid at 298K will be

A. -854.4K. J

B. -754.4KJ

C. -650.3KJ

D. 433.7KJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lXRLYAMoQnlx
https://dl.doubtnut.com/l/_2toFBCNeQ6DR


4. Given that 

S ( s ) +
3
2
O2 (g ) → SO3 (g ) + 2xK. cal 


SO2 (g ) + ½O2 (g ) → SO3 (g ) + yK. Cal. 


Which would be the enthalpy of formation SO2 ?

A. (2x - y)

B. (2x + y) 

C. (y– 2x) 

D. 
2x
y

Answer: C

Watch Video Solution

5. Given

C ( s ) + O2 (g ) → CO2 (g ) , ΔH = - 395kJ, S (g ) + O2 (g ) → SO2 (g ) , ΔH = - 295

CS2 ( l ) + 3O2 (g ) → CO2 (g ) + 2SO2 (g ) , ΔH = - 1110kJ 


The heat of formation of CS2 ( l )  is

https://dl.doubtnut.com/l/_MNkrCpenyLhP
https://dl.doubtnut.com/l/_0G2TVJEkCegI


A. +125KJmol - 1

B. 31.25KJmol - 1

C. 62.5KJmol - 1

D. 250KJmol - 1

Answer: A

Watch Video Solution

6. 1)CGraphite + O2 (g ) → CO2 (g ) , ΔH = - 94K. Cals 


2) CDiamond + O2 (g ) → CO2 (g ) , ΔH = - 94.5K. Cals 


  From the above data the heat of transition of Cdiamond → CGraphite

A. -50Cal

B. -100Cal

C. -500Cal

D. 100Cal

https://dl.doubtnut.com/l/_0G2TVJEkCegI
https://dl.doubtnut.com/l/_gMBz47bLSTqF


Answer: C

Watch Video Solution

7. ΔH of combustion of yellow P and red P are `- 11 K.J and -9.78 KJ

respectively DeltaH of transition of yellow P to Red P is 

A. -20.78KJ

B. -1.22K. J

C. +1, 22KJ

D. +20.78KJ

Answer: B

Watch Video Solution

8. How much energy is released when 6 mole of octane is burnt in air?

GivenΔH0
f for CO2 (g ) , H2O (g ) and C8H18 ( l )  respectively are 

https://dl.doubtnut.com/l/_gMBz47bLSTqF
https://dl.doubtnut.com/l/_Rq3dXH5VNNt1
https://dl.doubtnut.com/l/_6R2wiXcnbDcC


-390, - 240 and + 160 KJ/mol

A. -32.6MJ

B. -37.4MJ

C. -35.5MJ

D. -20.0MJ

Answer: A

Watch Video Solution

9. Given

C + 2S → CS2, ΔHf0 = + 117.0KJmol - 1, C + O2 → CO2, ΔHf0 = - 393.0KJmol

. The heat of combustion of CS2 + 3O2 → CO2 + 2SO2 is

A. -807KJmol - 1

B. -1104KJmol - 1

C. +1104KJmol - 1

https://dl.doubtnut.com/l/_6R2wiXcnbDcC
https://dl.doubtnut.com/l/_amzOx5lELoTR


D. +807KJmol - 1

Answer: B

Watch Video Solution

10. The standard heat of formation of sodium ions in aqueous solution

from the following data : 

Heat of formation of NaOH(aq) at 25 ∘C = - 470.7KJ : 


Heat of formation of OH - 1 at 25 ∘C = - 228.8KJ is :

A. -251.9KJ

B. 241.9KJ

C. -241.9KJ

D. 300KJmol - 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_amzOx5lELoTR
https://dl.doubtnut.com/l/_YKKjQSOCd6lU


11. The lattice energy of solid NaCl is 180K. Call per mol. The dissolution of

the solid in water in the form of ions is endothermic to the extent of 1K,

Cal per mol. If the solvation energies of Na + and Cl -  ions are in ratio 6: 5

, what is the enthalpy of hydration of sodium ion?

A. -85.6K. Cal /mol 

B. -97.5K. Cal /mol

C. 82.6K. Cal /mol

D. +100K. Cal /mol

Answer: B

Watch Video Solution

12. Heat of formation of CO and CO2 are -26.4, -94.0 kcal/mole

respectively. What is the heat of combustion of CO in kcals?

A. +26.4

https://dl.doubtnut.com/l/_1vkYEwl1vSEQ
https://dl.doubtnut.com/l/_n6naIgxHOqwV


B. 120.6

C. -67.6

D. 135.2

Answer: C

Watch Video Solution

13. Cl (g ) + e - → Cl -
(g ) , EA = - 348kJ /mole at 0 K. then ΔH for same

process at 300K (in kJ) [R=8J/mol/K] [Hint : ΔH = EA -
5
2
RT].

A. +354

B. +348

C. -354

D. Zero 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_n6naIgxHOqwV
https://dl.doubtnut.com/l/_gRzT0FdzhMxs


14. For the reaction: 

2H2 (g ) + O2 (g ) → 2H2O (g ) , ΔH = - 571kJ 


bond energy of (H-H) = 435 kJ, of (O = O) = 498kJ , then the average bond

energy of O-H bond using the above data 

A. 484kJ

B. -84kJ

C. 271kJ

D. -271kJ

Answer: A

Watch Video Solution

15. If values of ΔH ∘

f  of ICl (g ) , Cl (g ) and I (g )  are respectively 

17.57, 121.34, 106.96Jmol - 1. The value of I - Cl (bond energy) in Jmol - 1 is:

https://dl.doubtnut.com/l/_gRzT0FdzhMxs
https://dl.doubtnut.com/l/_UOdTCJI0NdMz
https://dl.doubtnut.com/l/_jSUWhKpyYFsi


A. 17.57

B. 10.73

C. 35.15

D. 106.96

Answer: B

Watch Video Solution

16. The enthalpy changes for the following processes are listed below:  

Cl2 (g ) → 2Cl (g ) , ΔH = 242.3kJmol - 1 


I2 (g ) → r2I (g ) , ΔH = 151.0kJmol - 1 


ICl (g ) → I (g ) + Cl (g ) , ΔH = 211.3kJmol - 1 


I2 ( s ) → I2 (g ) , ΔH = 62.76kJmol - 1 


Given that the standard states for iodine and chlorine are I2 ( s )  and 

Cl2 (g ) , the standard enthalpy of formation for ICT is: 

A. -14.6kJmol - 1

https://dl.doubtnut.com/l/_jSUWhKpyYFsi
https://dl.doubtnut.com/l/_TH6uI6YkPko0


B. -16.8kJmol - 1

C. +16.8kJmol - 1

D. +244.8kJmol - 1

Answer: C

Watch Video Solution

17. The enthalpies of HCl, NaOH ,NaCl and H2O are 

-120, - 82, - 148 and - 68 kCals. Respectively. ΔH of the following

reaction is HCl + NaOH → NaCl + H2O

A. -28.7K. Cals 

B. -18K. Cals

C. -57.3K. Cals

D. -14K. Cals

Answer: D

https://dl.doubtnut.com/l/_TH6uI6YkPko0
https://dl.doubtnut.com/l/_SnkzvkqEt9qY


Watch Video Solution

18. ΔH0 for a reaction F2 + 2HCl → 2HF + Cl2 is given as -352.8kJ. ΔH0
f

for HF is -268.3KJmol - 1, then ΔH0
f  of HCl would be

A. -22kJmol - 1

B. 880kJmol - 1

C. -91.9kJmol - 1

D. – 183.8kJmol - 1

Answer: C

Watch Video Solution

19. What is theheat of formation of C6H6, given that the heats of

combustion of benzene, carbon and hydrogen are 782, 94 and 68K. Cal

respectively

https://dl.doubtnut.com/l/_SnkzvkqEt9qY
https://dl.doubtnut.com/l/_ZvFF9RTqV3cS
https://dl.doubtnut.com/l/_b7EvLBKVJ4Tz


A. +14K. Cal

B. -14K. Cal

C. +28K. Cal

D. -28K. Cal

Answer: A

Watch Video Solution

20. The heats of combustion of carbon hydrogen and acetylene are

-394kJ, - 286kJ and - 1301kJ respectively. Calculate heat of formation of

C2H2

A. 621KJ

B. 454KJ

C. -227K. J

D. 227KJ

https://dl.doubtnut.com/l/_b7EvLBKVJ4Tz
https://dl.doubtnut.com/l/_CHHHC42cucDm


Answer: D

Watch Video Solution

21. The enthalpies of combustion of carbon and carbon monoxide are

-390KJmol - 1 and -278KJmol - 1 respectively. The enthalpy of formation of

carbon monoxide is 

A. 668KJmol - 1

B. 112KJmol - 1

C. -112KJmol - 1

D. -668KJmol - 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CHHHC42cucDm
https://dl.doubtnut.com/l/_IYJiAiMvHgLP


OBJECTIVE EXERCISE - 2 (ENTROPY AND GIBBS ENERGY)

22. Calculate the heat of formation of KOH from the following data 

K ( s ) + H2O + aq → KOH (aq ) +
1
2
H2 (g ) , ΔH = - 48.4K. Cal 


H2 (g ) +
1
2O2 (g ) → H2O ( l ) , ΔH = - 68.44K. Cal 


KOH ( s ) + aq → KOHaq, ΔH = - 14.01K. Cal

A. +102.83

B. +130.85

C. -102.83

D. -130.85

Answer: C

Watch Video Solution

1. ΔSsurr for H2 + 1/2O2 → H2O, ΔH - 280kJ at 400K is

https://dl.doubtnut.com/l/_v6OiUH66h5EY
https://dl.doubtnut.com/l/_d0Itv3FHYg2I


A. 700 J/g/K 

B. 700 KJ / mol / K

C. 700 J/mol/K 

D. 0.7 J/mol / K 

Answer: C

Watch Video Solution

2. ΔSsaysfor4Fe ( s ) + 3O2 → 2Fe2O3 ( s ) is - 550J /k /mol at 298K. If

enthalpy change for same process is -1600kJ /mol, DStotal (in J/mol/K) is

A. 
1600
298

× 103 + 550 > 0

B. 
1600
298

× 103 - 550 > 0

C. 550 -
1600
298

< 0

D. 
1600 + 550

298
> 0

[ ]
[ ]

[ ]
[ ]

https://dl.doubtnut.com/l/_d0Itv3FHYg2I
https://dl.doubtnut.com/l/_5nlsEJX7IvvZ


Answer: B

Watch Video Solution

3. For a certain reaction, ΔH0 & ΔS0 respectively are 400kJ & 200 J/mol/K.

The process is non-spontaneous at

A. 2100 K

B. 2010 K 

C. 1990 K

D. 2020 K 

Answer: C

Watch Video Solution

4. For which one of the following reactions , the entropy changes is

positive ?

https://dl.doubtnut.com/l/_5nlsEJX7IvvZ
https://dl.doubtnut.com/l/_LJy9tESbNFWY
https://dl.doubtnut.com/l/_JCmW2i0RLiVG


A. H2 (g ) +
1
2
O2 (g ) → H2O ( l )

B. Na + (g ) + Cl - (g ) → NaCl (S )

C. NaCl ( l ) → NaCl (S )

D. H2O ( l ) → H2O (g )

Answer: B

Watch Video Solution

5. The temperature of K at which ΔG =0 for a given reaction with ΔH= -20.5

kJ mol - 1andΔS =- 50.0 JK - 1mol - 1

A. -410

B. 2.44

C. 410

D. -2.44

Answer: B

https://dl.doubtnut.com/l/_JCmW2i0RLiVG
https://dl.doubtnut.com/l/_efw1REaMtpWg


Watch Video Solution

6. Enthalpy of vapourisation for water is 186.5 KJ mole - 1. The entropy

change during vapourisation is _____ KJmole - 1

A. 0.5

B. 1.0

C. 1.5

D. 2.0

Answer: A

Watch Video Solution

7. S0
H2 ( g )

= 130.6JK - 1mol - 1, S0
H2O ( l )

= 69.9JK - 1mol - 1, S0
O2 ( g )

= 205JK - 1,

Then the absolute entropy change of H2 (g ) +
1
2
O2 (g ) → H2O ( l )  is

A. -163.2Jmol - 1K - 1

https://dl.doubtnut.com/l/_efw1REaMtpWg
https://dl.doubtnut.com/l/_ePdU9Zzj5WL0
https://dl.doubtnut.com/l/_s4Q3S6eaCf88


B. +163.2Jmol - 1K - 1

C. -303Jmol - 1K - 1

D. +303Jmol - 1K - 1

Answer: A

Watch Video Solution

8. At 0 ∘C ice and water are in equilibrium and ΔH = 6.0KJ then ΔS will

be

A. 22JK - 1mol - 1

B. 35JK - 1mol - 1

C. 48JK - 1mol - 1

D. 100JK - 1mol - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_s4Q3S6eaCf88
https://dl.doubtnut.com/l/_PfXGLDyd79BI


9. Melting & boiling point of NaCl respectively are 1080 K & 1600K. ΔS for

stage -I & II in NaCl ( s )

I
→ ΔHfus = 30kJNaCl ( l )

II
→ ΔHvap = 160kJ are

A. 
ΔS(I) ΔS(II)
1 /36(KJ /mol /K) 1 /10(KJ /mol /K)

B. 
ΔS(I) ΔS(II)
36(KJ /mol /K) 100(KJ /mol /K)

C. 
ΔS(I) ΔS(II)
1 /36(KJ /mol /K) 10(KJ /mol /K)

D. 
ΔS(I) ΔS(II)
36(KJ /mol /K) 1 /10(KJ /mol /K)

Answer: A

Watch Video Solution

10. One mole of ice is converted into water at 273 K. The entropies of

H2O ( s ) and H2O ( l )  are 38.20 and 60.01Jmol - 1K - 1 respectively. The

enthalpy change for the conversion is 

A. 59.54Jmol - 1 

https://dl.doubtnut.com/l/_PfXGLDyd79BI
https://dl.doubtnut.com/l/_PDhh9jkQB8yV
https://dl.doubtnut.com/l/_TG4X6jWo5uGq


B. 5954Jmol - 1

C. 595.4Jmol - 1

D. 320.6Jmol - 1

Answer: B

Watch Video Solution

11. ΔS for vapousization of 900 g water (in KJ//K) is ΔHvap = 40KJ /mol

A. (900 × 40)

B. 
50 × 40

373

C. 
900 × 40

373

D. 
18 × 40

373

Answer: B

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_TG4X6jWo5uGq
https://dl.doubtnut.com/l/_QGzn7kZ9wUA1
https://dl.doubtnut.com/l/_4HRhv3eHVzfW


12. Calculate ΔG ∘  for the following cell reaction 

A. -305kJ /mol

B. -301kJ /mol

C. 305kJ /mol

D. 301kJ /mol

Answer: B

View Text Solution

13. Identify the correct statements among the folowing 

I) At equilibrium, change in entropy for a process, DetlaS = 0 


  II) Temperature is an extensive property 

III)For a cyclic process ΔU ≠ 0 


   IV)During free expansion of a gas under reversible or irreversible

condition ΔW = 0

https://dl.doubtnut.com/l/_4HRhv3eHVzfW
https://dl.doubtnut.com/l/_aL697IrQEzC6


A. I & II 

B. I & IV 

C. II & III 

D. I & III 

Answer: C

Watch Video Solution

14. A reaction has both DH and DS negative. The rate of reaction

A. Increases with increase in temperature 

B. Cannot be predicted for change in temperature 

C. Increases with decrease in temperature 

D. Remains unaffected by change in temperature 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_aL697IrQEzC6
https://dl.doubtnut.com/l/_H6Vutgisjk5z


PRACTICE EXERCISE

15. Which of the following is true for spontaneous adsorption of H2 gas

without dissociation on solid surface

A. Process is exothermic and ΔS < 0

B. Process is endothermic and ΔS > 0

C. Process is exothermic and ΔS > 0

D. Process is endothermic and ΔS < 0

Answer: A

Watch Video Solution

1. A system has internal energy equal to E1, 450J of heat is taken out of it

and 600 J of work is done on it. The final energy of the system will be 

https://dl.doubtnut.com/l/_H6Vutgisjk5z
https://dl.doubtnut.com/l/_Iym1qKktGSpM
https://dl.doubtnut.com/l/_86DOV9VjGKwb


A. E1 + 150

B. E1 + 1050

C. E1 - 150  

D. None of these 

Answer: A

Watch Video Solution

( )
( )
( )

2. A gas absorbs 400 J of heat and expands by 2 × 10 - 3m3 against a

constant pressure of 1 × 105Nm - 2. The change in internal energy is (1 L

atm = 100 J)

A. Zero 

B. 200

C. -600J

D. -200J

https://dl.doubtnut.com/l/_86DOV9VjGKwb
https://dl.doubtnut.com/l/_DoxxyoU2noTq


Answer: B

Watch Video Solution

3. A gas can expand from 100 ml to 250 ml under a constant pressure of 2

atm. The work done by the gas is

A. 30.38 Joule 

B. 25 Joule 

C. 5 k/Joule

D. 16 Joule 

Answer: A

Watch Video Solution

4. If the internal energy of 22gCO2 at 273K is .U", internal energy of which

of the following is "4U" at same T ? 

https://dl.doubtnut.com/l/_DoxxyoU2noTq
https://dl.doubtnut.com/l/_mK7oMyGTfcgV
https://dl.doubtnut.com/l/_utECcz4O8iro


A. 5.5CO2

B. 88gCO2

C. 1molCO2

D. 33.6litCO2

Answer: B

Watch Video Solution

5. CH4 (g ) + 2O2 (g ) → CO2 (g ) + 2H2O ( l )  


ΔH = - 200K. cal, now ΔE Cal, now ΔE for the same process at 300 K (in

K.Cal)

A. -199.8

B. -198.9

C. -190.8

D. -198.8

https://dl.doubtnut.com/l/_utECcz4O8iro
https://dl.doubtnut.com/l/_a9HkcA6ggY7r


Answer: D

Watch Video Solution

6. A system is provided with 50 J of heat and the work done on the system

is 10J .What is the change in internal energy of the system in joules ?

A. 60 

B. 40

C. 50

D. 10 

Answer: A

Watch Video Solution

7. S ( 8 ) + 8O2 → 8SO2, ΔH = - QKJ, then ΔE

https://dl.doubtnut.com/l/_a9HkcA6ggY7r
https://dl.doubtnut.com/l/_DDPyrlnRUowg
https://dl.doubtnut.com/l/_xxAj0bB7Zoz6


A. -8

B. -Q

C. 
-Q
8

D. 
+Q
8

Answer: C

Watch Video Solution

8. H2 + Cl2 → 2HCl + 44 K.Cal. Heat of formation of HCl is 

A. +44K. Cal

B. -44K. Cal 

C. +22K. Cal

D. -22K. Cal

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xxAj0bB7Zoz6
https://dl.doubtnut.com/l/_U0qGphPga0UM


9. Wg of benzoic acid is completely burnt in bomb calorimeter in excess

of O2 so that KJ heat is released at 298K. Internal energy change for

combustion of 1 mole benzoic acid (MW = M) will be (in KJ)

A. -Q

B. 
- (QW)
M

C. 
- (QM)
W

D. +Q

Answer: C

Watch Video Solution

10. Heat of combustion of carbon is -96 k, cals. When some quantity of

carbon is burnt in oxygen, 48 k.cals of heat is liberated. What is the

volume (in lits) of O2 at STP reacted with this carbon 

https://dl.doubtnut.com/l/_U0qGphPga0UM
https://dl.doubtnut.com/l/_vxvKQKRD2QJu
https://dl.doubtnut.com/l/_2hyXCvdR6W57


A. 48 

B. 22.4 

C. 11.2

D. 1 

Answer: C

Watch Video Solution

11. One mole of methanol, when burnt in oxygen, gives out 723KJmol - 1

heat. If one mole of oxygen is used, what will be the amount of heat

evolved ? 

A. 723 KJ

B. 964 KJ 

C. 482 KJ

D. 241KJ 

https://dl.doubtnut.com/l/_2hyXCvdR6W57
https://dl.doubtnut.com/l/_AhdfJILLXSXT


Answer: C

Watch Video Solution

12. The heat of combustion of benzene at 27 ∘C and at constant volume

is -3245 KJ. Then the heat of combustion of benzene at the same

temperature and at constant pressure

A. -3241.26KJ

B. -3252.48KJ 

C. -3248.74KJ

D. 3248.74KJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_AhdfJILLXSXT
https://dl.doubtnut.com/l/_6pxKHpq8jeQL


13. Heat of neutralisation of H2SO4 with NaOH is - x KJ. Then the heat of

ionisation of water is

A. -x > KJ

B. xKJ

C. > xKJ

D. < xKJ

Answer: B

Watch Video Solution

14. For the reaction at 298 K, 

2A + B → C 


ΔH = 400kJmol - 1 and ΔS = 0.2kJK - 1mol - 1.  


At what temperature will the reaction becomes spontaneous considering

ΔH and ΔS to be constant over the temperature range?

https://dl.doubtnut.com/l/_ClCCpT2f8kCI
https://dl.doubtnut.com/l/_A5QgiLLuhL7w


A. +27.4K. Cal

B. -27.4K. Cal

C. -13.7K. Cals

D. +13.7K. Cal

Answer: C

Watch Video Solution

15. The heat of neutralisation of strong base and strong acid is - 57.0 KJ.

The heat released when 0.5 mole of HNO3 solution is added to 0.20 moles

of NaOH solution is 

A. 57.0 KJ

B. 11.40 KJ 

C. 28.5 KJ

D. 34.9 KJ 

https://dl.doubtnut.com/l/_A5QgiLLuhL7w
https://dl.doubtnut.com/l/_TczwKEVMzqfF


Answer: B

Watch Video Solution

16. When IM H2SO3 is completely neutralised by sodium hydroxide, the

heat liberated is 114.64 KJ. Enthalpy of neutralisation in KJ is? 

A. +114.64

B. -114.64

C. -57.32

D. +57.32

Answer: C

Watch Video Solution

17. The amount of heat released, when 20 ml of 0.5 M NaOH is mixed with

100 mL of 0.1M HCl, is x kJ. The heat of neutralisation is

https://dl.doubtnut.com/l/_TczwKEVMzqfF
https://dl.doubtnut.com/l/_eceQjXHkxGi2
https://dl.doubtnut.com/l/_vOWUqraHmF4G


A. -100x

B. -50x

C. +100x

D. +50x

Answer: A

Watch Video Solution

18. -100cm3 of 0.1 M HCl and 100cm2 of 0.1.M NaOH solutions are mixed in

a calorimeter. If the heat liberated is "Q" K.Cal, the heat of neutralization

(ΔH) (in K.Cal) of HCl (aq )  and NaOH (aq )  is

A. 10Q 

B. -100Q

C. -50Q

D. -10Q

https://dl.doubtnut.com/l/_vOWUqraHmF4G
https://dl.doubtnut.com/l/_FjKa6ab9foZo


Answer: B

Watch Video Solution

19. For the reaction 

H + + OH - + H2O, ΔH = - 13.7K. cal 


For H3O
+ + OH - → 2H2O, ΔH will be 

A. Q1 + Q2

B. Q1 - Q2

C. Q2 - Q1

D. – Q1 + Q2

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_FjKa6ab9foZo
https://dl.doubtnut.com/l/_ezAUVQvcn69y


20. BOH (aq ) + H +
(aq ) → B +

(aq ) + H2O, ΔH = - 48KJ.Heat of ionisation of

the weak base is 

A. 9.3KJ 

B. -9.3KJ

C. 48KJ

D. -5KJ

Answer: A

Watch Video Solution

21. The heat of ionisation of weak acid and a weak base are .x. and .y. k.cals.

Then the heat of neutralisation of that weak acid and weak base is

....K.cal. 

A. 13.7

B. – 13.7 + (x - y)

https://dl.doubtnut.com/l/_Mfmk5z2W1P60
https://dl.doubtnut.com/l/_KtUXx8sarkYQ


C. – 13.7 + (x + y)

D. -13.7 - (x - y)

Answer: C

Watch Video Solution

22. If the heats of formation of Al2O3 and Fe2O3 are -400 K.Cal and -190

K.Cal respectively, the heat of the following reaction is 

2Al + Fe2O3 → 2Fe + Al2O3

A. 210K. Cal

B. 590K. Cal

C. -590K. Cal

D. -210K. Cal

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_KtUXx8sarkYQ
https://dl.doubtnut.com/l/_qJNeBxtqr5Aj


23. When 1 litre of IM HCl is mixed with 1 litre of 1M NaOH, the rise in

temperature was found to be T1. In another experiment 1 litre of 0.5 M

NaOH is mixed with 1 lit. of 0.5 M HCl. The rise in temperature was found

to be T2. Then 

A. T1 > T2

B. T1 = 2T2

C. T1 = T2

D. T2 = 2T1

Answer: D

Watch Video Solution

24.  Standard molar enthalpy is lowest for

A. Diamond carbon 

https://dl.doubtnut.com/l/_qJNeBxtqr5Aj
https://dl.doubtnut.com/l/_AuGYoXVzpYUM
https://dl.doubtnut.com/l/_nHgsPStvT0ua


B. Graphite carbon

C. Water vapour 

D. Liquid water 

Answer: D

Watch Video Solution

25. Lattice dissociation energy and hydration energy of sodium chloride

are respectively 788kJmol - 1 and 784kJmol - 1. Then enthalpy of solution of

sodium chloride in water is 

A. +4kJmol - 1

B. +1572kJmol - 1

C. 4kJmol - 1

D. -1572kJmol - 1

Answer: A

https://dl.doubtnut.com/l/_nHgsPStvT0ua
https://dl.doubtnut.com/l/_9HJC1cG2jC6Y


Watch Video Solution

26. Example of endothermic product is

A. Carbon dioxide 

B. Hydrogen fluoride

C. Nitric oxide 

D. Sulphur dioxide 

Answer: C

Watch Video Solution

27. If (I)C + O2 → CO2, Q1 


(II)C + 1/2O2 → CO, Q2 


(III)CO + 1/2O2 → CO2, Q3 


  The heats of reaction Q1 and Q2 are -12, - 10respectively. Then Q3 is

https://dl.doubtnut.com/l/_9HJC1cG2jC6Y
https://dl.doubtnut.com/l/_VvKPcII5GqTX
https://dl.doubtnut.com/l/_wLRpdFVTCi9l


A. -2

B. 2

C. – 22

D. – 16

Answer: A

Watch Video Solution

28. The enthalpy of formation of N2O (g )  and NO (g )  are 

82.0KJ and 90KJmol - 1 respectively. The enthalpy of the reaction 


2N2O (g ) + O2 (g ) → 4NO (g )  is

A. 80KJ

B. 88.0KJ 

C. -16.0KJ

D. 196.0K

https://dl.doubtnut.com/l/_wLRpdFVTCi9l
https://dl.doubtnut.com/l/_nSIxsGEPx7uz


Answer: D

Watch Video Solution

29. The heats of formation of CO2, H2O and C2H4 are 

-94.05, - 68.2 and 12.6 K.Cals/ mole, respectively. The heat of combustion

of ethylene is

A. 337 K.Cal 

B. 212.8 K.Cal

C. -372 K.Cal 

D. -337 K.Cal 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nSIxsGEPx7uz
https://dl.doubtnut.com/l/_y4u2nFF4siXI


30. Given that C + O2 → CO2, ΔH ∘ = - xkJ 


2CO + O2 → 2CO2, ΔH ∘ = - ykJ 


The enthalpy of formation of carbon monoxide will be

A. 
2x - y

2

B. 
y - 2x

2

C. 2x - y

D. y = 2x

Answer: B

Watch Video Solution

31. The enthalpy of formation of ammonia is -46.0KJmol - 1. The enthalpy

change for the reaction 2NH3 → N2 + 3H2is

A. +46KJ

B. +92KJ

https://dl.doubtnut.com/l/_6AxmaBI8wbBs
https://dl.doubtnut.com/l/_iWWcoI14zkTw


C. -23KJ

D. -92KJ

Answer: B

Watch Video Solution

32. Which of the following bond has highest enthalpy 

A. N ≡ N

B. C ≡ N 

C. C ≡ C

D. C ≡ O

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iWWcoI14zkTw
https://dl.doubtnut.com/l/_PxMjKpedRhNq


33. 2C ( s )   +
1
2
O2 (gg ) →CO2 ( g ) , ΔH= - 787KJ 


H2 (g ) +
1
2O2 (g ) → H2O ( l ) , ΔH = - 286KJ 


C2H2 (g ) + 2
1
2
O2 (g ) → 2CO2 (g ) + H2O ( l ) , ΔH = - 1301KJ.  


Heat of formation of acetylene in KJ is 

A. -1802

B. +1802

C. -800

D. +228

Answer: D

Watch Video Solution

34. Heats of combustion of C2H4, H2 and C2H6 are 

-1409K. J, - 285K. J and - 1558KJ. Heat of hydrogenation of ethylene is 

A. -136KJ

https://dl.doubtnut.com/l/_lFZy8UOnzVy5
https://dl.doubtnut.com/l/_KkP22zPlt2nw


B. -240KJ

C. 136KJ

D. 227KJ

Answer: A

Watch Video Solution

35. The enthalpy of combustion of cyclohexane cyclohexene and H2 are

respectively -3920, - 3800 and - 241KJmol - 1. The heat of hydrogenation

of cyclohexene in KJmol - 1 is 

A. -121

B. +121

C. -242

D. +242

Answer: A

https://dl.doubtnut.com/l/_KkP22zPlt2nw
https://dl.doubtnut.com/l/_s3dlaQk6Ks8O


Watch Video Solution

36. Given that 

CH3CHO +
5
2
O2 → 2CO2 + 2H2O, ΔH = - 1168KJ /mole 


CH3COOH + 2O2 → 2CO2 + 2H2O, ΔH = - 876KJ /mole 


ΔH for the reaction 


CH3CHO +
1
2O2 → CH2COOH in KJ /mol is

A. -292

B. 378

C. 195

D. -2044

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_s3dlaQk6Ks8O
https://dl.doubtnut.com/l/_vYtspD3Zh6iY


37.  The enthalpy of vapourisation of a liquid is 30KJmol - 1 and entropy of

vapourisation is 75Jmol - 1k - 1. The boiling point of the liquid at 1atm

pressure is.

A. 250 K 

B. 400 K 

C. 450 K 

D. 600 K 

Answer: B

Watch Video Solution

38. H2 (g ) → 2H (g ) , ΔH = 400KJ, then ΔSsystem at 2000 K is

A. 0.2KJ /mol /K

B. -0.2KJ /mol /K

C. 200KJ /g /K

https://dl.doubtnut.com/l/_1ndDYh1hI5Ov
https://dl.doubtnut.com/l/_9t13i3AfrDvR


D. -400KJ /mol /K

Answer: A

Watch Video Solution

39. Show that A ∪ B = A ∩ B implies A = B

A. [ - 2.303 × 2 × 300]KJ

B. 2.303 × 2 × 10 - 3 × 300 KJ

C. [ - 2.303 × 2 × 300]Cal

D. 2.303 × 2 × 10 - 3 × 300 K. Cal

Answer: C

Watch Video Solution

[ ]

[ ]

https://dl.doubtnut.com/l/_9t13i3AfrDvR
https://dl.doubtnut.com/l/_N2le4ax5TmN2


40. Standard molar entropies of Mg ( s ) , C ( s ) , MgO ( s ) &CO (g )

respectively are S1, S2, S3, &S4J /K /mol. Then ΔSsys for 

MgO ( s ) + C ( s ) → Mg ( s ) + CO (g )

A. S1 + S2 + S3 + S4

B. S1 + S4 - S2 + S3

C. S2 + S3 - S1 + S4

D. S4 - S3

Answer: B

Watch Video Solution

( ) ( )
( ) ( )
( )

41. ΔH and ΔS for certain reaction are -10KJ and - 44
J
K

, ΔG ∘  is 

A. +3112J, non -spontaneous 

B. -3112J, spontaneous 

C. +31.12J, non - spontaneous

https://dl.doubtnut.com/l/_TBZt1EI5XyOE
https://dl.doubtnut.com/l/_esPjZMS5qFWT


D. -31.12J, spontaneous 

Answer: A

Watch Video Solution

42. S ∘  of N2, H2 and NH3 respectively are 190, 130 & 111 J/K/mol, then 

ΔSsys for formation of 8.5gNH3 is [in J/K]

A. -179

B. – 358

C. +179

D. -89.5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_esPjZMS5qFWT
https://dl.doubtnut.com/l/_j2UFBjNdJqXC


43. Kp for the reaction 
3
2
O2 (g )

→
← O3 (g )  at 25 ∘C is 2.47 × 10 - 29. Then 

ΔG ∘  for the conversion is 

A. 163kJmol - 1

B. 264kJmol - 1

C. 376kJmol - 1

D. 488kJmol - 1

Answer: A

Watch Video Solution

44. Zn ( s ) + Cu + 2
(aq ) → Cu ( s ) + Zn + 2

(aq ) , 


ΔG = - XKJ, Cu ( s ) + 2Ag +
(aq ) → 2Ag ( s ) + Cu + 2

(aq ) , 


ΔG = - YKJ, then 


ΔG for Zn ( s ) + 2Ag +
(aq ) → 2Ag ( s ) + Zn + 2

(aq )  will be (in KJ)

A. - (X + Y)

https://dl.doubtnut.com/l/_14JbJj9qn3ca
https://dl.doubtnut.com/l/_3q2Ae19Y12zv


B. (Y - X)

C. 2(X - Y)

D. (X - Y)

Answer: B

Watch Video Solution

45. For a process change in enthalpy is 36 kJ.mol and change in entropy is

120 J mole - 1K - 1.  The temperature at which the sywstem attains

eequibrium is

A. 50 ∘C

B. 47 ∘C 

C. 27 ∘C

D. 12 ∘C

Answer: C

https://dl.doubtnut.com/l/_3q2Ae19Y12zv
https://dl.doubtnut.com/l/_veHwsno2qpCf


Watch Video Solution

46. For which of the following cases ΔS =
ΔH
T

A. A process for which ΔCp = 0 but ΔCv = 0 

B. An adiabatic process 

C. An isobaric or isothermal process 

D. An isothermal reversible transition process

Answer: D

Watch Video Solution

47. Calculate work done when 1 mole of an ideal gas is expanded

reversibly from 20 L to 40 L at a constant temperature of 300 K. 

A. 7.78KJ

B. -1.73KJ

https://dl.doubtnut.com/l/_veHwsno2qpCf
https://dl.doubtnut.com/l/_An70F9GyiEoc
https://dl.doubtnut.com/l/_1zMfjWSWQoAg


C. 11.73KJ

D. -4.78KJ

Answer: B

Watch Video Solution

48. The entropy change in adiabatic process is 

A. Zero

B. Always positive 

C. Always negative 

D. Positive or negative 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1zMfjWSWQoAg
https://dl.doubtnut.com/l/_0V1I4KV1NwQu


49. If w1, w2, w3, and we are work done in isothermal adiabatic, isobaric

and isochoric reversible processes, then the correct sequence (for

expansion) would be 

A. w1 > w2 > w3 > w4

B. w3 > w2 > w1 > w4

C. w3 > w2 > w4 > w1

D. w3 > w1 > w2 > w4

Answer: D

Watch Video Solution

50. Molar heat capacity Cp  of water of constant pressure is 

75JK - 1mol - 4. The increase in temperature (in K) of 100g of water when I

kJ of heat is supplied to it is

A. 2.4 

( )

https://dl.doubtnut.com/l/_5AKArufMVsoz
https://dl.doubtnut.com/l/_oTl72mKcmQSN


EXAMPLE

B. 0.24 

C. 1.3 

D. 0.13

Answer: C

Watch Video Solution

1. A closed steel Mask contains hot tea. What type of system is this?

Watch Video Solution

2. Does the temperature remain constant in an adiabatic process ? 

Watch Video Solution

https://dl.doubtnut.com/l/_oTl72mKcmQSN
https://dl.doubtnut.com/l/_k0UReEUgBrDf
https://dl.doubtnut.com/l/_1B3QBwTKVj2V
https://dl.doubtnut.com/l/_Ymga0wM20vnC


3. 10 grams of steam has higher internal energy than 10 grams of ice.

Comment. 

Watch Video Solution

4. A chamber contains 77gofCO2. The chamber was divided into three

compartments X, Y and Z as shown below. Suggest the relation between

the internal energies of the gas in the three compartments X, Y and Z. 

X 11gCO2    y22gCO2    Z44gCO2

Watch Video Solution

5. In a process, a system loses 125 J of heat when 400 J of work was done

on the system. Calculate the change in internal energy. 

Watch Video Solution

https://dl.doubtnut.com/l/_Ymga0wM20vnC
https://dl.doubtnut.com/l/_8bMUSGd8UvEz
https://dl.doubtnut.com/l/_nT3I3DqiRjRN


6. A system absorbs 100J of heat at constant volume and its temperature

raises from 300K to 320K, Calculate the change in internal energy.

Watch Video Solution

7. From the observations given below, suggest the relation between X, Y

and Z 

 

Watch Video Solution

8. What are the values of w and ΔE, when a system absorbs 250J  of heat

by expanding from 1 lit to 10 lit against 0.5 atm pressure and at constant

https://dl.doubtnut.com/l/_cuYQwRrPf3Aa
https://dl.doubtnut.com/l/_GL32rCna136J
https://dl.doubtnut.com/l/_PYWZ6UpQ7RFD


temperature.

Watch Video Solution

9. C ( graphite ) + H2O (g ) → CO (g ) + H2 (g ) , 


ΔH = + 131.4kJ.  (Assume reaction occures at STP) How much energy is

absorbed when one litre of hydrogen gas is formed at STP ? 

Watch Video Solution

10. N2 (g ) + O2 (g ) + 180.6kJ → 2NO (g ) , calculate (a) heat of reaction, (b)

heat of formation of nitric oxide and (c) heat required to form one litre of

nitric oxide at 25 ∘C. 

Watch Video Solution

11. ΔH0 for a reaction F2 + 2HCl → 2HF + Cl2 is given as -352.8kJ. ΔH0
f

for HF is -268.3KJmol - 1, then ΔH0
f  of HCl would be

https://dl.doubtnut.com/l/_PYWZ6UpQ7RFD
https://dl.doubtnut.com/l/_WKBCGwpjpb44
https://dl.doubtnut.com/l/_NZ9k3X5hmXlK
https://dl.doubtnut.com/l/_TULOhQQysL2U


Watch Video Solution

12. Calculate enthalpy of ionisation of OH -  ion. Given: 

H2O ( l ) → H +
(aq ) + OH -

(aq ) , ΔH ∘ = - 285.83KJ

Watch Video Solution

13. Calculate the value of (ΔH - ΔE)in calories for the combustion of CH4

at 27 ∘C. 

Watch Video Solution

14. 19.5 g of benzene on burning in the free supply of oxygen liberated

12.6 kJ of energy at constant pressure. Calculate the enthalpy of

combustion of benzene. Write the thermochemical equation. 

Watch Video Solution

https://dl.doubtnut.com/l/_TULOhQQysL2U
https://dl.doubtnut.com/l/_YoDZCWDiEp2S
https://dl.doubtnut.com/l/_Gvh9fyfGY33X
https://dl.doubtnut.com/l/_E88L9IOPaS2P
https://dl.doubtnut.com/l/_UDf3JgZf6xM7


15. 4.184g of benzoic acid was burnt in bomb calorimeter. The rise in the

temperature is 10 ∘ . The heat capacity of calorimeter and its contents is 

2.644kcalK - 1. Calculate the heat of combustion of benzoic acid. 

Watch Video Solution

16. H2SO4(aq) + 2NaOH (aq ) → Na2SO4(aq) + 2H2O ( l ) . Suggest the hest

of this reaction.

Watch Video Solution

17. HCN (aq ) + NaOH (aq ) → NaCN (aq ) + H2O ( l ) , ΔH = - 12.13KJ.

Calculate heat of ionisation of HCN.

View Text Solution

18. In the reaction between strong acid and strong base, 1.8 g of water is

formed. The heat evolved is used to raise the temperature of one kg of

https://dl.doubtnut.com/l/_UDf3JgZf6xM7
https://dl.doubtnut.com/l/_W6GVRsyA2eRZ
https://dl.doubtnut.com/l/_lLIt5PxtJdsu
https://dl.doubtnut.com/l/_ODPAuLy67CtB


water at 25 ∘C. What is the final temperature of water? 

Watch Video Solution

19. One mole of solite AB dissolved in 20 moles of water absorbed 15.9 KJ

of heat. When one male of same se is dissolved in 250 moles of water

18.58KJof heat is absorbed. Calculate the enthalpy of dilution

Watch Video Solution

20. The bond enthalpies of D-D and 0-0 and D - ( are respectively, + 440, +

498 and +491.5kJmol - 1.  Calculate ΔH for the reaction 

D2 (g ) +
1
2
O2 (g ) → D2O ( l )

Watch Video Solution

21. ΔH for the formation of XY is -200kJmol - 1.The bond enthalpies of 

X2, Y2,  and XY are in the ratio 1:0.5:1. Then determine the bond

https://dl.doubtnut.com/l/_ODPAuLy67CtB
https://dl.doubtnut.com/l/_Y7TmeQFbma3z
https://dl.doubtnut.com/l/_DJuMLGXek6c3
https://dl.doubtnut.com/l/_dRr6nkng1BZs


enthalpies.

Watch Video Solution

22. The enthalpies of combustion of carbon and carbon monoxide are

-390KJmol - 1 and -278KJmol - 1 respectively. The enthalpy of formation of

carbon monoxide is 

Watch Video Solution

23. The heat of transition of Sα into Sβ is +2.5 kJ. The heat of combustion

of monoclinic sulphur is -300kJmol - 1. Calculate heat of combustion of

rhombic sulphur Sα .

Watch Video Solution

( )

24. Heats of combustion of benzene, carbon and hydrogen are

-782, - 94, - 68kcalmol - 1 respectively. Calculate heat of formation of

https://dl.doubtnut.com/l/_dRr6nkng1BZs
https://dl.doubtnut.com/l/_pfXiLeYPkNp0
https://dl.doubtnut.com/l/_3NC0bdjEezXY
https://dl.doubtnut.com/l/_yQmLCcCVsHX3


benzene. 

Watch Video Solution

25. The heat of formation of crystalline sodium chloride is -410kJmol - 1.

The heat of sublimation of sodium metal is 180.8kJmol - 1. The heat of

dissociation of chlorine gas into atoms is 242.7kJmol - 1. The ionisation

energy of Na and electron affinity of Cl are 493.7kJ and - 368.2kJ

respectively. Calculate the lattice energy of NaCl. 

Watch Video Solution

26. The heats of formation of CO2 (g ) , H2O ( l ) and CH4 (g )  are

respectively – 394kJmol - 1, - 286kJmol - 1 and - 76kJmol - 1. Calculate the

heat of combustion of methane. 

Watch Video Solution

https://dl.doubtnut.com/l/_yQmLCcCVsHX3
https://dl.doubtnut.com/l/_9knEsHW4c0V4
https://dl.doubtnut.com/l/_f7HlRqn9M79S


27. The standard molar heat for formation of ethane, carbondioxide and

water are respectively, -21.1,-94.1 and -68.3 Kacal mol - 1. What is the

standard molar heat of combustion of ethane ?

Watch Video Solution

28. Latent heat of fusion of ice is 6kJmol - 1. Calculate the entropy change

in the fusion of ice. 

Watch Video Solution

29. The entropy change for vaporisation of a liquid is 109.3JK - 1mol - 1. The

molar heat of vaporisation of that liquid is 40.77kJmol - 1. Calculate the

boiling point of that liquid. 

Watch Video Solution

https://dl.doubtnut.com/l/_FGiLxDmKCq2h
https://dl.doubtnut.com/l/_9bjWSzgEg5OU
https://dl.doubtnut.com/l/_KSMUADeuoX9X


30. Based on entropy Change predict a spontaneous reaction among the

following.

(A) : NH4 2
CO3(s) → 2NH3(g) + CO2(g) + H2O(l) and (B) :NH3(g) + H2S(g) →

.

Watch Video Solution

( )

31. Calculate DetlaG ∘  for the following reaction, 

Zn ( s ) + Cu2 +
(aq ) → Zn2 +

(aq ) + Cu ( s ) . ΔG ∘

f  of Zn2 +
(aq )  and Cu + 2

(aq ) is-147.2 kJ

mol^(-1) and 65kJmol^(-1)` .

Watch Video Solution

32. The equilibrium constant of a reaction is 73. Calculate standard free

energy change.

Watch Video Solution

https://dl.doubtnut.com/l/_sEAavsrQDF1X
https://dl.doubtnut.com/l/_79c5J0aWTSqF
https://dl.doubtnut.com/l/_h7AjTlKB7sem
https://dl.doubtnut.com/l/_RHV5ypKpRfgH


33. The reaction, H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , is spontaneous. The

ΔS ∘ = - 163.1Jmol - 1K - 1. The absolute entropies of H2 (g ) and O2 (g )  are

130.6JK - 1mol - 1 and 205JK - 1mol - 1 respectively. Calculate the absolute

entropy of water. 

Watch Video Solution

34. The standard free energy of Cu +
(aq )    is 50kJmol - 1 and that of Cu2 +

(aq )

is 66kJ. mol - 1. Calculate the change in free energy for the reaction, 

Cu +
(aq ) → Cu2 +

(aq ) + e - . 

Watch Video Solution

35. Zn ( s ) + Fe2 +
aq ⇔ Zn2 +

aq + Fe ( s ) . The vale of Kcfor this reaction is

`10^(23). Calculate the standard free energy change.

Watch Video Solution

https://dl.doubtnut.com/l/_RHV5ypKpRfgH
https://dl.doubtnut.com/l/_PdVAp0rxyj05
https://dl.doubtnut.com/l/_tEJd49IcdZY6


36. 1 g of graphite is burnt in a bomb calorimeter in excess of O2 at 298 K

and 1 atm. Pressure according to the equations. 

Cgraphite + O2 (g ) → CO2 (g )  


During the reaction the temperature rises from 298 K to 200K. Heat

capacity of the bomb calorimeter is 20.7KJK - 1. What is the enthalpy

change for the above reaction at 298 K 1 atm?

Watch Video Solution

37. Calculate ΔG ∘  for conversion of oxygen to ozone, 
3
2
O2 (g ) → O3 (g )

at 298K, if KP for this conversion is 2.47 × 10 - 29

Watch Video Solution

38. What are the sign of the entropy change (+ or -) in the following: 

I : A liquid crystallises into a solid 

II: Temperature of a crystalline solid is raised from 0K to 115K 

https://dl.doubtnut.com/l/_aOkLQKoMeim1
https://dl.doubtnut.com/l/_LeGhllOEqG3S
https://dl.doubtnut.com/l/_2FNn39flzNGD


III: 2NaHCO3 (g ) → Na2CO3 (g ) + CO2 (g ) + H2O (g )  


IV : H2 (g ) → 2H (g )

Watch Video Solution

39. A swimmer coming out from a pool is covered with a film of water

weighing about 18g. How much heat must be supplied to evaporate this

water at 298 K? Calculate the internal energy of vaporisation at 100 ∘C. 

ΔH ∘

vap for water at 373K = 40.66kJmol - 1

Watch Video Solution

40. Find out the value of equilibrium constant for the following reaction

at 298 K. 

`2NH_(3(g)) + CO_(2(g)) standard Gibbs energy change, ΔG ∘  at the given

temperature is -13.6kJmol - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_2FNn39flzNGD
https://dl.doubtnut.com/l/_kZFcTb6Fsj24
https://dl.doubtnut.com/l/_V2ACP5zL3lEv


SUBJECTIVE EXERCISE-1 (LONG NSWER QUESTIONS)

SUBJECTIVE EXERCISE-1 (SHORT ANSWER QUESTIONS)

1. What are the types of systems? Explain give one example each? 

Watch Video Solution

2. State and explain the first law of themodynamics.

Watch Video Solution

1. What are intensive and extensive properties?

Watch Video Solution

2. Discuss on internal energy and enthalpy?

https://dl.doubtnut.com/l/_VJamc2rWbiO1
https://dl.doubtnut.com/l/_kUKPqjYVoSdF
https://dl.doubtnut.com/l/_FFhSOn5SmGV1
https://dl.doubtnut.com/l/_SkDiGseK5w1D


Watch Video Solution

3. Define heat capacity and molar heat capacity. How are Cp and Cv

related? 

Watch Video Solution

4. What is a thermochemical equation ? Write its significance. 

Watch Video Solution

5. What does one mean by exothermic and endothermic reactions? Give

examples.

Watch Video Solution

6. An ideal gas expands from 500cm3 to 700cm3 against 1 atm pressure, by

absorbing 2J of energy. Calculate change in internal energy of the ideal

https://dl.doubtnut.com/l/_SkDiGseK5w1D
https://dl.doubtnut.com/l/_0mVJqvUK2EF6
https://dl.doubtnut.com/l/_3Hqnin83riDe
https://dl.doubtnut.com/l/_0KiayRBix1bS
https://dl.doubtnut.com/l/_4o98pfclxVmP


gas. 

Watch Video Solution

7. How are ΔH and ΔE are related for a gaseous equilibrium reaction ?

What is (ΔH - ΔE) for CaCO3 ( s ) → CaO ( s ) + CO2 (g ) ? 

Watch Video Solution

8. Give the mathematical formulation of first law of thermodynamics. 

Watch Video Solution

9. In a process 701 J of heat is absorbed by a system and 394 J of work is

done by the system. What is the change in internal energy for the

process?

Watch Video Solution

https://dl.doubtnut.com/l/_4o98pfclxVmP
https://dl.doubtnut.com/l/_97vCcvbwkEcl
https://dl.doubtnut.com/l/_zo32noBu7zJc
https://dl.doubtnut.com/l/_UELgzKofLvDU
https://dl.doubtnut.com/l/_xbW58Gz3U9Kk


10. For an isolated system , ΔU = 0 what will be ΔS?

Watch Video Solution

11.  At 400K, 5 moles of an ideal gas expands isothermally and reversibly

from 10dm3 to 20dm3. Calculate the work done by the gas. 

Watch Video Solution

12. 0.14kg of nitrogen at 300K is expanded isothermally and reversibly

until its volume becomes doubled. Calculate the work done by the gas. 

Watch Video Solution

13. 0.096kg of oxygen is compressed iso thermally and reversibly from

105N. M - 2 to 2 × 105N. M2 at 300 K. Calculate the work done during the

impression process. 

https://dl.doubtnut.com/l/_xbW58Gz3U9Kk
https://dl.doubtnut.com/l/_p58RmqXxiFYg
https://dl.doubtnut.com/l/_nqsAiChwKO35
https://dl.doubtnut.com/l/_j7k703m1CJ6h


SUBJECTIVE EXERCISE-1(VERY ANSWER QUESTIONS)

Watch Video Solution

1. Explain "system" and "surroundings". 

Watch Video Solution

2. Name three intensive properties. 

Watch Video Solution

3. Name three intensive properties. 

Watch Video Solution

4. Explain enthalpy.

https://dl.doubtnut.com/l/_j7k703m1CJ6h
https://dl.doubtnut.com/l/_sCVftSHsy2VG
https://dl.doubtnut.com/l/_1b7tMlr1HmJJ
https://dl.doubtnut.com/l/_XqmHvkCL6Bs0
https://dl.doubtnut.com/l/_wPT8GHnR5dnz


SUBJECTIVE EXERCISE-2 (LONG ANSWER QUESTIONS)

Watch Video Solution

5. What is heat capacity? Explain.

Watch Video Solution

6. What is a thermochemical equation ? Write its significance. 

Watch Video Solution

1. What is heat of a reaction? Discuss the factors on which it is

dependent. 

Watch Video Solution

https://dl.doubtnut.com/l/_wPT8GHnR5dnz
https://dl.doubtnut.com/l/_utIOpX7EwVCA
https://dl.doubtnut.com/l/_Su7NZCD2oCjb
https://dl.doubtnut.com/l/_XNR7m8cWHVIJ


SUBJECTIVE EXERCISE-2 (SHORT ANSWER QUESTIONS)

2. What is heat of combustion ? How is it determined using bomb

calorimeter ?

Watch Video Solution

3. State and explain Hess law. Write its important applications

Watch Video Solution

4. By using Born-Haber cycle to calculate the crystal lattice energy of NaCl,

discuss the heats, involved in all the changes. 

Watch Video Solution

https://dl.doubtnut.com/l/_cTXYLTZQyYis
https://dl.doubtnut.com/l/_1qXjUXhYP9uH
https://dl.doubtnut.com/l/_dU06SSYwNoJx


1. Define heat of neutralisation. Write the basic equation. Why the heat

liberated by the neutralisation of a weak acid is less than 57.3kJmol - 1 ?

Watch Video Solution

2. Calculate the difference between ΔE and ΔH values for the combustion

reaction of ethylene at 300K 

Watch Video Solution

3. When 2.4g of carbon reacted with X g of oxygen to form

CO and CO2, 50.4kJof heat was released and no reactant is left over.

Standard heats of formation of carbon monoxide and carbondioxide are

-110.5kJmol - 1 and - 393.5kJmol - 1 respectively. Calculate X. 

Watch Video Solution

https://dl.doubtnut.com/l/_zQj6rSKK5RCd
https://dl.doubtnut.com/l/_KbTsJbZCTlB1
https://dl.doubtnut.com/l/_X93isK5b8ird


4. Heats of atomisation of chlorine and hydrogen are

243kJmol - 1 and 435kJmol - 1 respectively. Heat of formation of HCl is 

-92kJmol - 1. Calculate the bond energy of HCL. 

Watch Video Solution

5. The bond energy of H2 (g )  is 436kJ/mole. The bond enthalpy of N2 (g )  is

941.3 kJ/mole. What is the bond enthalpy of N - H if NH3 formation energy

is -46.0 kJ/mole ?

Watch Video Solution

6. Calculate the number of kJ of heat necessary to rise the temperature of

60.0 g of aluminum from 35 ∘C → 55 ∘C. Molar heat capacity of

aluminum is 24 J mol - 1K - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_dXQfEYepIind
https://dl.doubtnut.com/l/_aI7yEpZbkQRW
https://dl.doubtnut.com/l/_KaJIfgSno8Dz
https://dl.doubtnut.com/l/_CcyhZrm0P4ys


7. The reaction of cyanamide (s), with dioxygen was carried out in a bomb

calorimeter and ΔU was found to be -742.7 kJ mol - 1 at 298 K. Calculate

the enthalpy change for the reaction at 298 K. 

NH2CN (g ) +
3
2
O2(g) → N2 (g ) + CO2 (g ) + H2Ol

Watch Video Solution

8. The molar heat capacity at constant volume of a system is 12.41J. mol - 1.

In an adiabatic expansion the temperature of one mole of that gas falls

from 298K to 288K. Calculate the work done by the gas.

Watch Video Solution

9. Enthalpy of ammonia and water are -46.19KJ. mol - 1 and 

-285.9KJ. mol - 1. Calculate AH for the reaction, 

4NH3(g) + 3O2(g) → 2N2(g) + 6H2O(l).

Watch Video Solution

https://dl.doubtnut.com/l/_CcyhZrm0P4ys
https://dl.doubtnut.com/l/_H1mro5ex0Myd
https://dl.doubtnut.com/l/_2JFy7NoKVSLF
https://dl.doubtnut.com/l/_J94qyk1luheq


10. The heats of combustion of hydrogen and cyclohexene are

-241kJmol - 1 and -3800kJmol - 1.The heat of hydrogenation of cyclohexene

is -121kJmol - 1. Calculate the heat of combustion of cyclohexane. 

Watch Video Solution

11. At constant pressure, the heat of combustion of carbon monoxide at

170C is –284.5 kJ. Calculate its heat of combustion at constant volume 

Watch Video Solution

12. Heat of formation of water and heats of combustion of ethylene and

acetylene are respectively 286, - 1410 and - 1299kJmol - 1, Calculate the

heat of the reaction, 

C2H2 (g ) + H2 (g ) → C2H4 (g ) .

Watch Video Solution

https://dl.doubtnut.com/l/_J94qyk1luheq
https://dl.doubtnut.com/l/_kNNCZDaxGR2D
https://dl.doubtnut.com/l/_syfFDyPjf5Rj
https://dl.doubtnut.com/l/_NuEObjd8oUCo


13. At 298K heats of formation of H2O ( l ) , CO2 (g ) , HCl (g )  and CCl4 ( l )

are respectively -241.8, - 393.7, - 92.5 and - 106.7kJmol - 1. Calculate ΔH

for the following reaction 

CCl4 ( l ) + 2H2O (g ) → CO2 (g ) + 4HCl (g )

Watch Video Solution

14. Define heat capacity. What are Cp and Cv? Show that Cp - Cv = R.

Watch Video Solution

15. Define Heat of solution. Give an example. 

Watch Video Solution

16. Define heat of formation. Write suitable examples. 

Watch Video Solution

https://dl.doubtnut.com/l/_NuEObjd8oUCo
https://dl.doubtnut.com/l/_Nfq5CbxMFUnx
https://dl.doubtnut.com/l/_dveWL8MHg0pE
https://dl.doubtnut.com/l/_wgk4pUEJ4jiJ


SUBJECTIVE EXERCISE-2 (VERY SHORT ANSWER QUESTIONS)

17. Heats of ionisation of acetic acid and ammonium hydroxide are

xkJmol - 1 and ykJmol - 1. Heat of neutralisation of HCl and NaOH is 

zkJmol - 1. Calculate the heat when acetic acid is neutralised with

ammonium hydroxide. z - (x + y)kJmol - 1

Watch Video Solution

( )

18. 500mL of IM HCl and 500mL of 1M NaOH are mixed in Dewar flask. Then

rise in temperature is T1. In another experiment 

1000mL1MHCl and 1000mLof1MNaOHare mixed in Dewar flask. Then rise

in temperature is T2. What is the relation between T1 and T2 ? 

Watch Video Solution

https://dl.doubtnut.com/l/_NROtV6OwP2zw
https://dl.doubtnut.com/l/_WBtPnlw5c1L1


SUBJECTIVE EXERCISE-3 (SHORT ANSWER QUESTIONS)

1. Heat of neutralisation of CH3COOH (aq )  with NaOH (aq )  is - 55.2kJ.

What is heat of ionisation of CH3COOH ? 

Watch Video Solution

1. Discuss the following: 

(a) entropy and (b) entropy change. 

Watch Video Solution

2. State the second law of thermodynamics and explain it.

Watch Video Solution

https://dl.doubtnut.com/l/_UXnaTZUqR5Jb
https://dl.doubtnut.com/l/_eq9ZQlwU00sp
https://dl.doubtnut.com/l/_h7K4ofD0foMZ


SUBJECTIVE EXERCISE-3 (VERY SHORY ANSWER QUESTIONS)

3. Explain whether a reaction occurs on its own, by considering the

entropy change of the reaction. 

Watch Video Solution

4. The absolute entropies of H2 (g ) , O2 (g ) and H2O ( l )  are respectively 

130.6, 205.1 and 69.9JK - mol - 1. Calculate the value of ΔS for the

formation of one mole liquid water.

Watch Video Solution

1. Give the order of entropies of solid, liquid and gas. 

Watch Video Solution

https://dl.doubtnut.com/l/_WSKLWfZcVetM
https://dl.doubtnut.com/l/_cYsjC3gZ5tiK
https://dl.doubtnut.com/l/_cGa8Da5aSVhx


SUBJECTIVE EXERCISE-4 (LONG ANSWER QUESTIONS)

SUBJECTIVE EXERCISE-4 (SHORY ANSWER QUESTIONS)

2. Give the units of entropy and entropy change. 

Watch Video Solution

3. Calculate ΔS of water at its melting point.

Watch Video Solution

1. Explain Gibbs energy, enthalpy, entropy.

Watch Video Solution

1. Define Gibbs energy. How is it related to enthalpy and entropy? 

https://dl.doubtnut.com/l/_XfnHcHwYWwPW
https://dl.doubtnut.com/l/_I9mjjAxWyAcS
https://dl.doubtnut.com/l/_iPrzgPXs3CSD
https://dl.doubtnut.com/l/_gTrQKIe8Gxtl


Watch Video Solution

2. What are the criteria for the spontaneity of chemical reaction? 

Watch Video Solution

3. State the third law of thermodynamics.

Watch Video Solution

4. At 300K, heat of dissociation of lime stone is +180kJmol - 1.  Entropies

of CaCO3, CaO and Co2 are respectively 93, 39 and 213Jmol - 1K - 1.

Calculate ΔStotal

Watch Video Solution

https://dl.doubtnut.com/l/_gTrQKIe8Gxtl
https://dl.doubtnut.com/l/_70vjlzaWLoGB
https://dl.doubtnut.com/l/_8CA1pmGa7Bqn
https://dl.doubtnut.com/l/_H9A0KBtf6VwQ


5. 4Fe(s) + 3O2 (g ) → 2Fe2O3(g). The value of ΔS is -550JK - 1 and the

value of DH is -1650kJ at 298 K. Does the process is spontaneous or not?

Watch Video Solution

6. For the equilibrium , 2NOCl(g) ⇔ 2NO(g) + Cl2(g) the value of the

equilibrium constant, Kc is 3.75 × 10 - 6 at 1069K. Calculate the Kp for the

reaction at this temperature ?

Watch Video Solution

7. For the reaction at 298 K, 

2A + B → C 


ΔH = 400kJmol - 1 and ΔS = 0.2kJK - 1mol - 1.  


At what temperature will the reaction becomes spontaneous considering

ΔH and ΔS to be constant over the temperature range?

Watch Video Solution

https://dl.doubtnut.com/l/_ILtE8UCoNXTU
https://dl.doubtnut.com/l/_NY01lf4tmglN
https://dl.doubtnut.com/l/_zNYf0pHVjBHr


8. The e.m.f. of the cell reaction 

Zn ( s ) + Cu + 2
(aq ) → Zn + 2

(aq ) + Cu ( s )  is 1.1 V. Calculate the free energy of the

cell reaction. 

Watch Video Solution

9. The equilibrium constant for a reaction is 10. What will be the value of

ΔG? 

R = 8.314JK - 1mol - 1, T = 300K.

Watch Video Solution

10. For the reaction, 

2A(g) + B(g) → 2D(g) 


ΔUθ = - 10.5kJ and ΔSθ = - 44.1JK - 1 


Calculate ΔGθ for the reaction, and predict whether the reaction can

occur spontaneously or not.

Watch Video Solution

https://dl.doubtnut.com/l/_j4YXGVofCtd3
https://dl.doubtnut.com/l/_rEdwl3J7BMZw
https://dl.doubtnut.com/l/_SGkgq3ExrqJd


Watch Video Solution

11. Calculate the entropy change in surroundings when 1.00 mole of

H2O ( l )  is formed under standard conditions ΔfH
θ = - 286kJmol - 1.

Watch Video Solution

12. At 60 ∘C dinitrogen tetroxide is fifty percent dissociated. Calculate the

standard free energy change at this temperature and at one

atmosphere. 

Watch Video Solution

13. N2 + 3H2 → 2NH3, ΔH = - 46K. Cals. From the above reaction, heat of

formation of ammonia is

Watch Video Solution

https://dl.doubtnut.com/l/_SGkgq3ExrqJd
https://dl.doubtnut.com/l/_ImEDWkQUfwkG
https://dl.doubtnut.com/l/_8SrvQTyHqFxG
https://dl.doubtnut.com/l/_VJjp6DClQncj


SUBJECTIVE EXERCISE-4 (VERY SHORY ANSWER QUESTIONS)

14. At 427 ∘C, for a given change the values of ΔG and ΔH are 

-11, 500Jmol - 1 and - 11, 300Jmol - 1 respectively. Calculate the value of ΔS

. 

Watch Video Solution

15. The reactionA + B ⇔ C has the value of ΔH and value of ΔS

respectively -12.52kJ and 313Jmol - 1K - 1.At What temperature the reaction

attains equilibrium state.

Watch Video Solution

1. Give Gibbs Equation. 

Watch Video Solution

https://dl.doubtnut.com/l/_Xi7Nv8pfBLsr
https://dl.doubtnut.com/l/_Wi65HezDLVRx
https://dl.doubtnut.com/l/_myIbtZKX8hbs
https://dl.doubtnut.com/l/_BNumzSB4J0Sg


OBJECTIVE EXERCISE-1

2. Give Debye equation. 

Watch Video Solution

3. Define Nernst heat theorem. 

Watch Video Solution

4. Define free energy. 

Watch Video Solution

5. Suggest the spontaneity for the thermal decomposition of lime stone

and discuss. 

Watch Video Solution

https://dl.doubtnut.com/l/_BNumzSB4J0Sg
https://dl.doubtnut.com/l/_x0Iwj6nuOOrd
https://dl.doubtnut.com/l/_9n91trOKoyWp
https://dl.doubtnut.com/l/_x4Hg8KaLsgPd


1. Which of the following come under the view of thermodynamics?

A. Predicting the feasibility of chemical change

B. Predicting the extent of completion of the chemical change

C. Rate at which chemical change occurs at particular set of

conditions

D. Effect of temperature on the rate of reaction

Answer: A

Watch Video Solution

2. An isolated system is that in which:

A. There is no exchange of energy with the surroundings

B. There is exchange of mass and energy with the surroundings

C. There is no exchange of mass and energy with the surroundings

https://dl.doubtnut.com/l/_rzLvKmCUfiqa
https://dl.doubtnut.com/l/_JtQINsWU663S


D. There is exchange of mass with the sounroundings

Answer: C

Watch Video Solution

3. A well stoppered thermos flask contains some ice cubes. This is an

example of

A. Closed system

B. Open system

C. Isolated system

D. Non-thermodynamic system

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JtQINsWU663S
https://dl.doubtnut.com/l/_V8WKG7WuPxwU


4. A system which can exchange energy with the surrounding but not

matter is called

A. A heterogeneous system

B. An open system

C. A closed system

D. An isolated system

Answer: C

Watch Video Solution

5. An intensive property of theromdynamics means a property which

depends

A. On the amount of the substance only

B. On the nature of the substance only

C. Both on the amount as well as nature of the substance

https://dl.doubtnut.com/l/_2whnKkAwjhkq
https://dl.doubtnut.com/l/_fY4CegP6IUpb


D. Neither on the amount nor on the nature

Answer: B

Watch Video Solution

6. The intensive property among these quantities is

A. Weight

B. Density

C. Entropy

D. Volume

Answer: B

Watch Video Solution

7. Which is an extensive property of the system?

https://dl.doubtnut.com/l/_fY4CegP6IUpb
https://dl.doubtnut.com/l/_lP3CbckxsMvp
https://dl.doubtnut.com/l/_LmiTrl0nnhb0


A. Volume

B. Viscosity

C. Temperature

D. Refractive index

Answer: A

Watch Video Solution

8. In which of the following sets, all the properties belong to same

category (all extensive or all intensive)

A. Mass, volume, specific heat

B. Temperature, pressure, volume

C. Heat capacity, density, entropy

D. Enthalpy, internal energy, volume

Answer: D

https://dl.doubtnut.com/l/_LmiTrl0nnhb0
https://dl.doubtnut.com/l/_fFkEEAOzNpTH


Watch Video Solution

9. Which of the following statements is correct?

A. Only internal energy is a state function but not work

B. Only work is a state function but not internal energy

C. Both internal energy and work are state functions

D. Neither internal energy nor work is a state function

Answer: A

Watch Video Solution

10. Which of the following statement is false ?

A. Work is a state function

B. Temperature is a state function

https://dl.doubtnut.com/l/_fFkEEAOzNpTH
https://dl.doubtnut.com/l/_xgoxNOHyT9mm
https://dl.doubtnut.com/l/_Ieym3xSrGTou


C. Change of state is completely defined when initial and final states

are specified

D. Work appears at the boundary of the system

Answer: A

Watch Video Solution

11. A process in which no heat change takes place is called 

A. An isothermal process

B. An adiabatic process

C. An isobaric process

D. An isochoric process

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Ieym3xSrGTou
https://dl.doubtnut.com/l/_Mze7kStv26iy
https://dl.doubtnut.com/l/_nucb0vt0szWZ


12. A gaseous system changes from state

A P1, V1, T1 to B P2, V2, T2 , B to C P3, V3, T3  and finally from C to

A. The whole process may be called

A. Reversible process

B. Cyclic process

C. Isobaric process

D. Spontaneous process

Answer: B

Watch Video Solution

( ) ( ) ( )

13. A gas expands isothermally and reversibly. The work done by the gas

is 

A. Zero

B. Maximum

https://dl.doubtnut.com/l/_nucb0vt0szWZ
https://dl.doubtnut.com/l/_8I0MOoJI44zw


C. Minimum

D. Not known

Answer: B

Watch Video Solution

14. For the adiabatic expansion of an ideal gas

A. Increase in temperature

B. q = 0

C. W = 0

D. ΔE = 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8I0MOoJI44zw
https://dl.doubtnut.com/l/_daGm4fW7ZZJN


15. Which among the following gives the expression for work done by

ideal gas ?

A. -PΔV

B. -nRTln
V2

V1

C. Both 1 and 2

D. Neither 1 nor 2

Answer: C

Watch Video Solution

16. What is correct about isothermal expansion of the ideal gas ? 

A. Wrev = Wirr

B. Wrev + Wirr = 0

C. Wrev > Wirr

https://dl.doubtnut.com/l/_UCsR8zZbsO5P
https://dl.doubtnut.com/l/_HmsjiVQzC9GS


D. qrev = qirr

Answer: C

Watch Video Solution

17. In thermodynamics, a process is called reversible when 

A. Surroundings and system change into each other

B. There is no boundary between system and surroundings

C. Surroundings are always in equilibrium with system

D. System changes into surroundings spontaneously

Answer: C

Watch Video Solution

18. In an adiabatic expansion of ideal gas:

https://dl.doubtnut.com/l/_HmsjiVQzC9GS
https://dl.doubtnut.com/l/_ASrY9rBLLZVS
https://dl.doubtnut.com/l/_IUTGpAmtEnXA


A. ΔE = W

B. ΔE is maximum

C. ΔE = 0

D. dp is maximum

Answer: A

Watch Video Solution

19. A heat engine absorbs heat q1 from a source at temperature T1 and

heat q2 from a source at temperature T2. Work done is found to be 

J q1 + q2 . This is in accordance with

A. Violates 1st law of thermodynamics

B. Violates 1st law of thermodynamics if Q1 is negative

C. Violates 1st law of thermodynamics if Q2 is negative

D. Does not violate first law of thermodynamics

( )

https://dl.doubtnut.com/l/_IUTGpAmtEnXA
https://dl.doubtnut.com/l/_CKCCd0ItDuwl


Answer: D

Watch Video Solution

20. Two moles of an ideal gas is expanded isothermally and reversibly

from 1 litre to 10 litre at 300 K. The internal energy change (in kJ) for the

process (R = 8.3J)

A. 11.4KJ

B. -11.4KJ

C. 0KJ

D. -4.8KJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CKCCd0ItDuwl
https://dl.doubtnut.com/l/_pDKIoAKIolx3


21. During adiabatic expansion of an ideal gas, 100J work is done, ΔE of

system is

A. Zero

B. 100J

C. 200J

D. -100J

Answer: D

Watch Video Solution

22. On which of the following factors does internal energy depend upon

A. Mass of the system

B. Temperature of the system

C. Nature of the system

D. All the above

https://dl.doubtnut.com/l/_meM41YLyX611
https://dl.doubtnut.com/l/_G30xXBE85onJ


Answer: D

Watch Video Solution

23. For a substance more internal energy is observed in [ same quantity ]

A. Solid state

B. Liquid state

C. Gaseous state

D. All have same

Answer: C

Watch Video Solution

24. The total heat content of a system at constant pressure is

A. Enthalpy

https://dl.doubtnut.com/l/_G30xXBE85onJ
https://dl.doubtnut.com/l/_1sy919UlMPUC
https://dl.doubtnut.com/l/_qZqZqdxrMdsX


B. Internal energy

C. Entropy

D. Free energy

Answer: A

Watch Video Solution

25. Enthalpy ''H'' can be given as

A. H = E - PV

B. H = E + PV

C. H = E + P + V

D. H = E - TS

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qZqZqdxrMdsX
https://dl.doubtnut.com/l/_lFeJo9Ji8zfU
https://dl.doubtnut.com/l/_S3gNEEl1dvb9


26. The enthalpy is maximum for

A. 10 gms of water

B. 10 gms of ice

C. 10 gms of steam

D. Same for all

Answer: C

Watch Video Solution

27. The expression [ΔE /ΔT]V represent

A. Heat capacity at constant volume

B. Heat capacity at constant pressure

C. Enthalpy change

D. Eantropy change

https://dl.doubtnut.com/l/_S3gNEEl1dvb9
https://dl.doubtnut.com/l/_bzBOblSjeBma


Answer: A

Watch Video Solution

28. The heat of reaction at constant volume and temperature is

represented by

A. ΔE

B. ΔH

C. ΔP

D. ΔV

Answer: A

Watch Video Solution

29. Which of the following relationships is correct for a reaction involving

both reactants and products both in either solid or liquid state?

https://dl.doubtnut.com/l/_bzBOblSjeBma
https://dl.doubtnut.com/l/_vAgVGcS3g6lB
https://dl.doubtnut.com/l/_kYVgDopuwKZF


A. ΔH > ΔE

B. ΔH = ΔE

C. ΔH < ΔE

D. ΔH - ΔE = ∞

Answer: B

Watch Video Solution

30. The different between ΔH and ΔE for the reaction 

BaCl2 (aq ) + K2SO4 (aq ) → BaSO4 ( s ) + 2KCl (aq )

A. RT

B. 2RT

C. (1 /2)RT

D. Zero

Answer: C

↓

https://dl.doubtnut.com/l/_kYVgDopuwKZF
https://dl.doubtnut.com/l/_alMT1hBoLvnb


Watch Video Solution

31. For which one of the following systems DE < DH

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. N2 (g ) + O2 (g ) → 2NO (g )

C. 2NH3 (g ) → N2 (g ) + 3H2 (g )

D. H2 (g ) + I2 (g ) → 2HI (g )

Answer: C

Watch Video Solution

32. When a reaction is conducted in an open vessel, the heat of reaction

is represented as

A. ΔH

B. ΔE

https://dl.doubtnut.com/l/_alMT1hBoLvnb
https://dl.doubtnut.com/l/_0wSYpMOmRlqm
https://dl.doubtnut.com/l/_05t5rFCShE8q


C. PΔV

D. ΔnRT

Answer: A

Watch Video Solution

33. Which of the following holds good to the laws of thermodynamics for

the reaction ? 

C2H4 (g ) + 3O2 (g ) → 2CO2 (g ) + 2H2O ( l )  

A. ΔH = ΔE + RT

B. ΔH = ΔE - RT

C. ΔH = ΔE + 2RT

D. ΔH = ΔE - 2RT

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_05t5rFCShE8q
https://dl.doubtnut.com/l/_EpImvSTaw0ii


34. For which of the following reaction ΔH = ΔE + 2RT

A. 2SO2 (g ) + O2 (g ) → 2SO3 (g )

B. NH4HS ( s ) → NH3 (g ) + H2S (g )

C. N2 (g ) + O2 (g ) → 2NO (g )

D. PCl5 (g ) → PCl3 (g ) + Cl2 (g )

Answer: B

Watch Video Solution

35. According to IUPAC conventions, which one of the following is/are

correct?

A. The heat absorbed by a system is taken as positive

B. If a system is accompained by decrease in energy, ΔE is negative

C. The work done by the system is taken as negative

https://dl.doubtnut.com/l/_EpImvSTaw0ii
https://dl.doubtnut.com/l/_0oxJ9rtnIV7f
https://dl.doubtnut.com/l/_uCM8TZoYpCky


D. All the above three statements are correct

Answer: D

Watch Video Solution

36. For N2 + 3H2 → 2NH3, enthalpy and internal energy changes

respectively are, ΔH & ΔU then

A. ΔH = O

B. ΔHΔU

C. ΔH < ΔU

D. ΔH > ΔU

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_uCM8TZoYpCky
https://dl.doubtnut.com/l/_wDMqpzgDQovk


37. During expansion of a gas into vaccum Pext = 0 , Work done is zero if

the process is 

(A) Reversible (B) Irreversible (C ) Isothermal

A. A,B & C are true

B. A,B,&C are false

C. A & C are true

D. B & C are false

Answer: A

Watch Video Solution

( )

38. Assertion(A ): Absolute values of internal energy cannot be

determined 

Reason (R ): It is impossible to determine the exact values of constituent

energies of the substances

https://dl.doubtnut.com/l/_EZZHwqiNdUwH
https://dl.doubtnut.com/l/_KI6Rdg1rQgMA


A. A,B and C

B. A,C and D

C. B,C and D

D. A,B and D

Answer: B

Watch Video Solution

39. Internal energy of an ideal gas depends upon

A. Pressure

B. Temperature

C. Density

D. Volume

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_KI6Rdg1rQgMA
https://dl.doubtnut.com/l/_hRG5ePEws4LY


40. Give the mathematical formulation of first law of thermodynamics. 

A. CV = aT3

B. ΔStotal = ΔSsys + ΔSsur

C. q = ΔU + W

D. ΔSsys =
qrev
T

Answer: C

Watch Video Solution

41. A system absorbs 'xJ' heat and does "yJ" work. Its ΔE is +Ve when

A. y > x

B. x > y

C. y = 2x

https://dl.doubtnut.com/l/_hRG5ePEws4LY
https://dl.doubtnut.com/l/_AGv3KQxcXOch
https://dl.doubtnut.com/l/_O8IyzOtPqFbj


D. x = y

Answer: B

Watch Video Solution

42. In an adiabatic expansion of ideal gas:

A. W = - ΔE

B. W = ΔE

C. ΔE = 0

D. W = 0

Answer: A

Watch Video Solution

43. During isothermal expansion of an ideal gas, its internal energy

https://dl.doubtnut.com/l/_O8IyzOtPqFbj
https://dl.doubtnut.com/l/_RUBGm65IHNjE
https://dl.doubtnut.com/l/_OLkL78yD9odT


A. Decreses

B. Increases

C. May increase or decrease

D. Remains unchanged

Answer: D

Watch Video Solution

44. For the gaseous reaction involving the complete combustion of

isobutane

A. ΔH = ΔE

B. ΔH > ΔE

C. ΔH = ΔE = 0

D. ΔH < ΔE

Answer: D

https://dl.doubtnut.com/l/_OLkL78yD9odT
https://dl.doubtnut.com/l/_i2lknsWMKVFl


Watch Video Solution

45. A gas absorbs 400 J of heat and expands by 2 × 10 - 3m3 against a

constant pressure of 1 × 105Nm - 2. The change in internal energy is (1 L

atm = 100 J)

A. Zero

B. 200 J

C. -600J

D. -200J

Answer: B

Watch Video Solution

46. A gas expands isothermally and reversibly. The work done by the gas

is 

https://dl.doubtnut.com/l/_i2lknsWMKVFl
https://dl.doubtnut.com/l/_ONak3grRQFeW
https://dl.doubtnut.com/l/_mRxt3fHX38zL


A. Zero

B. Maximum

C. Minimum

D. Not known

Answer: B

Watch Video Solution

47. During adiabatic expansion of an ideal gas, 100J work is done, ΔE of

system is

A. Zero

B. 100J

C. 200J

D. -100J

Answer: B

https://dl.doubtnut.com/l/_mRxt3fHX38zL
https://dl.doubtnut.com/l/_T1BqpXp4D8GJ


Watch Video Solution

48. Calculate the charge of one mole of protons.

A. 900 Cal

B. 1800 Cal

C. 7482 Cal

D. 0 Cal

Answer: A

Watch Video Solution

49. Which are of the following is an exothermic reaction?

A. H2 (g ) + Cl2 (g ) → 2HCl (g ) , ΔH = - 184. 6KJ

B. N2 (g ) + O2 (g ) → 2NO (g ) , ΔH = + 180. 8KJ

C. C ( graphite ) + H2O (g ) → CO2 + H2 (g ) ΔH = - 131. 4KJ

https://dl.doubtnut.com/l/_T1BqpXp4D8GJ
https://dl.doubtnut.com/l/_mjXfE1OeXbpn
https://dl.doubtnut.com/l/_Fwzicn2Tj6YB


D. C ( graphite ) + 2S (g ) → CS2 ( 1 )  Delta H =+ 91.9 KJ

Answer: A

Watch Video Solution

50. Which of the following reaction do you think will result in the

absorption of heat ? 

A. Carbon burning in air

B. Iron reacting with sulphur to form iron sulphide

C. Formation of water gas from steam and coke

D. Formation of producer gas

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Fwzicn2Tj6YB
https://dl.doubtnut.com/l/_Yy2IUlCrdtsQ


51. The formation of water from H2 (g ) and O2 (g )  is an exothermic

reaction because

A. H2 (g ) and O2 (g )  have a higher chemical energy than water

B. H2 (g ) and O2 (g )  have a lower chemical energy than water

C. H2 (g ) and O2 (g )  have a higer temperature than water

D. Energy considerations does not arise

Answer: A

Watch Video Solution

52. When a solid melts there is

A. An increase in enthalpy

B. A decrease in enthalpy

C. No change in enthalpy

D. A decrease in internal energy

https://dl.doubtnut.com/l/_IHbAldRfyP68
https://dl.doubtnut.com/l/_kJFKwMnlsKCv


Answer: A

Watch Video Solution

53. The formation of water from H2 (g ) and O2 (g )  is an exothermic

reaction because

A. H2 (g ) and Oa2 (g )  have a higher chemical energy than waer

B. H2 (g ) and O2 (g )  have a lower chemical energy than water

C. H2 (g ) and O2 (g )  have a higher temperature than water

D. Energy considerations does not arise

Answer: A

Watch Video Solution

54. Extensive property is a property whose value depends on the quantity

of size of matter present in the system. Those properties which do not

https://dl.doubtnut.com/l/_kJFKwMnlsKCv
https://dl.doubtnut.com/l/_AMKGOyIEV9Ep
https://dl.doubtnut.com/l/_OK9FBJKPmRus


depend on the quantity of size of matter present are known as intensive

properties. Find out the correct match

A. Internal energy →  intensive property

B. Pressure →  Extensive property

C. Molar heat capacity →  Extensive property

D. Mass →  Intensive property

Answer: C

Watch Video Solution

55. Which of the following is an endothemic reaction?

A. N2 (g ) + 3H2 (g ) - 92KJ → 2NH3 (g )

B. N2 (g ) + O2 (g ) + 180.8KJ → 2NO (g )

C. H2 (g ) + Cl2 (g ) → 2HCl (g ) , ΔH = - 184. 6KJ

D. C ( graphite ) + 2H2 ( s ) → CH4 (g ) + 74.8KJ

https://dl.doubtnut.com/l/_OK9FBJKPmRus
https://dl.doubtnut.com/l/_5CLkj5O4fO0o


Answer: B

Watch Video Solution

56. In exothermic reaction

A. N2 (g ) + O2 (g ) + 180. 8kJ → 2NO (g )

B. N2 (g ) + 3H2 (g ) - 92kJ → 2NH3 (g )

C. C ( graphite ) + H2O (g ) → CO (g ) + H2 (g ) - 131.3KJ

D. C ( graphite ) + 2S ( s ) → CS2 ( l ) - 91.9kJ

Answer: B

Watch Video Solution

57. For which of the following elements, the standard enthalpy is not

zero?

https://dl.doubtnut.com/l/_5CLkj5O4fO0o
https://dl.doubtnut.com/l/_XbAsiMGx8fVT
https://dl.doubtnut.com/l/_WNRSwLCqI4Yx


A. C (Diamond)

B. C (Graphite)

C. Liquid mercury

D. Rhombic suphur

Answer: A

Watch Video Solution

58. The enthalpy of elements in their standard states are taken as zero.

Hence the enthalpy of formation of a compound is

A. always negative

B. always positive

C. positive (or) negative

D. equal to zero

Answer: C

https://dl.doubtnut.com/l/_WNRSwLCqI4Yx
https://dl.doubtnut.com/l/_S9OM0a4hxkJ5


Watch Video Solution

59. In which of the following equations ΔH0 reaction equal to ΔH0
f  for the

product?

A. 2CO (g ) + O2 (g ) → 2CO2 (g )

B. N2 (g ) + O3 (g ) → N2O3 (g )

C. CH4 (g ) + 2Cl2 (g ) → CH2Cl2 ( l ) + 2HCl (g )

D. Xe (g ) + 2F2 (g ) → XeF4 (g )

Answer: D

Watch Video Solution

60. Identify the reaction in which the heat liberated corresponds to the

heat of formation ΔHf :

A. C ( diamond ) + O2 (g ) → CO2 (g ) +  heat

( )

https://dl.doubtnut.com/l/_S9OM0a4hxkJ5
https://dl.doubtnut.com/l/_7srijhHBcFn2
https://dl.doubtnut.com/l/_iHVTHUrurSBr


B. 2H2 (g ) + O2 (g ) → 2H2O (g ) + heat

C. C ( diamond ) + 2H2 (g ) → CH4 (g ) +  heat

D. S ( rhombic ) + O2 (g ) → SO2 (g ) +  heat

Answer: D

Watch Video Solution

61. The heat change for the following reaction C ( s ) + 2S ( s ) → CS2 ( l )  is

known as

A. Heat of formation of CS2

B. Heat of fusion of CS2

C. heat of vapourisation of CS2

D. Heat of transition of Carbon

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iHVTHUrurSBr
https://dl.doubtnut.com/l/_ovcc8xbtP7Jb


62. Which of the following reactions represents ΔH ∘

f

A. C ( diamond ) + O2 (g ) → CO2 (g )

B. 
1
2
H2 (g ) +

1
2
F2 (g ) → 2NH3 (g )

C. N2 (g ) + 3H2 (g ) → 2NH3 (g )

D. CO (g ) +
1
2
O2 (g ) → CO2 (g )

Answer: B

Watch Video Solution

63. Which of the following equation represents standard heat of

formation of ethanol?

A. CH3CHO ( l ) +
1
2
H2 (g )

Ni
→ C2H5OH ( l )

B. 2Cgraphite + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH (g )

C. 2Cdiamond + 3H2 (g ) +
1
2
o2 (g ) → C2H5OH (g )

https://dl.doubtnut.com/l/_ovcc8xbtP7Jb
https://dl.doubtnut.com/l/_OBPNsj0gNYYh
https://dl.doubtnut.com/l/_AV6PqfCYVsVo


D. 2Cgrapite + 3H2 (g ) +
1
2
O2 (g ) → C2H5OH ( l )

Answer: D

Watch Video Solution

64. The reaction which shows standard heat of formation of water

correctly is 

A. H2 (g ) +
1
2
O2 (g ) → H2O , ΔH = - 68. 3kcal

B. H2 (g ) +
1
2
O2 (g ) → H2O ( s ) , ΔH = - 68.3kcal

C. H2 (g ) +
1
2
O2 (g ) → H2O (g ) , ΔH = - 68.3kcal

D. 2H2 (g ) +
1
2
O2 (g ) → 2H2O ( l ) , ΔH = - 136.6kcal

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AV6PqfCYVsVo
https://dl.doubtnut.com/l/_7qSxTdjMYc22


65. The enthalpy of the reaction 

H2 (g ) +
1
2
O2 (g ) → H2O (g )  is ΔH1 and that of 

H2 (g ) +
1
2O2 (g ) → H2O ( l ) isΔH2.  Then

A. ΔH1 < ΔH2

B. ΔH1 + ΔH2 = 0

C. ΔH1 > ΔH2

D. ΔH1 = ΔH2

Answer: A

Watch Video Solution

66. In which of the following reactions heat liberated is known as

standard heat of formation of CO2?

A. 2CO (g ) + O2 (g ) → 2CO2 (g ) + 135. 6 kcals

B. C ( diamond ) + O2 (g ) → CO2 (g ) + 94.5 kcals

https://dl.doubtnut.com/l/_qjQjpZ4XATRU
https://dl.doubtnut.com/l/_U0NSdP197fjc


C. C ( grphite ) + O2 (g ) → CO2 (g ) + 94.05 kcals

D. CH4 (g ) + 2O2 (g ) → 2CO2 (g ) + 2H2 (g ) + 2H2 ( l ) + 2128 ikcals

Answer: C

Watch Video Solution

67. The enthalpies of formation of the elements in their standard states

are

A. unity

B. Zero

C. > Zero

D. < 1 but > 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_U0NSdP197fjc
https://dl.doubtnut.com/l/_hwUHldZoNxjO
https://dl.doubtnut.com/l/_mKkRuYzAcelo


68. S8 + 8O2 → 8SO2, ΔH = - QKJ.  Then ΔH for SO2 → S + O2 is

A. -Q

B. +Q

C. 
+Q
8

D. 
-Q
8

Answer: C

Watch Video Solution

69. The enthalpies of elements under the following conditions are

assumed to be

A. Zero at 298 K and 1 atm

B. Unity at 298 K and 1 atm

C. Zero at 273K and 1 atm

D. Unity at 273 K and 1 atm

https://dl.doubtnut.com/l/_mKkRuYzAcelo
https://dl.doubtnut.com/l/_K7T7MaLydskD


Answer: A

Watch Video Solution

70. Which of the following is not a combustion reaction

A. CO +
1
2
O2 → CO2

B. C + O2 → CO2

C. C +
1
2
O2 → CO

D. CH4 + 2O2 → CO2 + 2H2O

Answer: C

Watch Video Solution

71. Cgraphite + O2 (g ) : ΔH = - 393.5kJ. ΔH of the above reaction cannot be

A. formation of CO2

https://dl.doubtnut.com/l/_K7T7MaLydskD
https://dl.doubtnut.com/l/_c075c3BO5ZYe
https://dl.doubtnut.com/l/_HOE3w0Ydl1Pp


B. combustion of C

C. reaction

D. transition

Answer: D

Watch Video Solution

72. The enthalpy of combustion of a substance

A. is always positive

B. is always negative

C. can be either zero or greater than zero

D. is unpredictable till calculations are done

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_HOE3w0Ydl1Pp
https://dl.doubtnut.com/l/_muI703gLgs38
https://dl.doubtnut.com/l/_vy0gX2Gk5UhA


73. The chemical process involved in the combustion reactions is

A. Oxidation

B. Reduction

C. Redox reaction

D. Disproportionation reaction

Answer: C

Watch Video Solution

74. H2 + Cl2 → 2HCl + 44 K.Cal. Heat of formation of HCl is 

A. -44K. Cal

B. +44K. Cal

C. -22K. Cal

D. +22K. Cal

https://dl.doubtnut.com/l/_vy0gX2Gk5UhA
https://dl.doubtnut.com/l/_6X0FTlgAH2xX


Answer: D

Watch Video Solution

75. The heat of neutralisation is maximum when

A. Sodium hydroxide is neutralised by acetic acid

B. Ammonium hydroxide is neutrallised by acetic acid

C. Ammonium hydroxide is neutralised by hydrochloric acid

D. Sodium hydroxide is neutralised by hydrochloric acid.

Answer: D

Watch Video Solution

76. For the following reaction H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - Q,

where ΔH represents

https://dl.doubtnut.com/l/_6X0FTlgAH2xX
https://dl.doubtnut.com/l/_VmELMYhVqWuT
https://dl.doubtnut.com/l/_vgKBuYHXyuij


A. Heat of formation

B. Heat of combustion

C. Heat of neutralisation

D. Heat of dilution

Answer: C

Watch Video Solution

77. Enthalpy of neutralisation of all strong acids and strong bases has the

same value because

A. Neutralisation leads to the formation of a salt and water

B. Strong acid and bases are ionic substances

C. Acids always furnish H +  ions and bases always furnish OH -  ions

D. The net chemical change involves the combination of 1 mol of H +

ions and 1 mol OH -  ions to form water.

https://dl.doubtnut.com/l/_vgKBuYHXyuij
https://dl.doubtnut.com/l/_kO8rlNbsAQLn


Answer: D

Watch Video Solution

78. Equal volumes of equi molar HCl and H2SO4 are separately neutralised

by dilute NaOH solution, then heats liberated and x kCal and y kCal

respectively. Which of the following is true.

A. x = y

B. x = y /2

C. x = y /3

D. x = 2y

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kO8rlNbsAQLn
https://dl.doubtnut.com/l/_0EznZhxlUJsK


79. The standard enthalpy of formation ΔH0  at 298K for methane, 

CH4 (g )  is 74.8 kJmol1. The additional information required to determine

the average energy for C-H bond formation would be

A. The dissociationeneergy of hydrogen molecule, H2

B. The dissociation energy of hydrogen molecule, H2

C. Latent heat of vaporisation of methane.

D. The first four ionisation energies of carbon and electron gain

enthalpy of hydrogen

Answer: B

Watch Video Solution

( )

80. For the transition C ( diamonid ) → C ( graphite ) , ΔH = - 1.5KJ. It follows

that

A. Graphite is stabler than diamond

https://dl.doubtnut.com/l/_ANGMohWXYDHM
https://dl.doubtnut.com/l/_2c7lPczP4kCn


B. Diamond is stabler than graphite

C. Graphite is endothermic substance

D. Diamond is exothermic substance

Answer: A

Watch Video Solution

81. If the heats of formation of Al2O3 and Fe2O3 are -400 K.Cal and -190

K.Cal respectively, the heat of the following reaction is 

2Al + Fe2O3 → 2Fe + Al2O3

A. 590K. Cal

B. -210K. Cal

C. -290K. Cal

D. 210K. Cal

Answer: D

https://dl.doubtnut.com/l/_2c7lPczP4kCn
https://dl.doubtnut.com/l/_TGm4j2TvEzTF


Watch Video Solution

82. The expression ΔH0
sub = ΔH0

fus + ΔH0
vap is true at all

A. temperatures

B. pressures

C. temperatures and pressures

D. temperatures and 1 atm pressure conditions

Answer: D

Watch Video Solution

83. Which of the following is not correct ?

A. Dissolution of NH4Cl in excess of water is an endothermic process

B. Neutralisation process is always exothermic

https://dl.doubtnut.com/l/_TGm4j2TvEzTF
https://dl.doubtnut.com/l/_60FcAcqolE2s
https://dl.doubtnut.com/l/_mo6ZAAyRiLim


C. The absolute value of enthalpy (H) can be determined

experimentally

D. The heat of reaction at constant volume is denoted by ΔE

Answer: C

Watch Video Solution

84. C ( s ) + O2 (g ) → CO2 (g ) , ΔH = - 393.5kJ.  This equation can not

represent

A. Heat of transition

B. Heat of reaction

C. Heat of combustion

D. Heat of formation

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mo6ZAAyRiLim
https://dl.doubtnut.com/l/_4heoHhcnkeRp


85. The enthalpy change for the process C ( graphite ) → C(g), ΔH = + xKJ

represents enthalpy of

A. Fusion

B. Sublimation

C. Combustion

D. Vapourisation

Answer: B

Watch Video Solution

86. MgSO4 ( s ) + H2O → MgSO4 (aq ) , ΔH = - 84K. Cals, ΔH of the reaction

is known as

A. Heat of dilution

B. Heat of solution

https://dl.doubtnut.com/l/_4heoHhcnkeRp
https://dl.doubtnut.com/l/_qYwvzlzOTqM0
https://dl.doubtnut.com/l/_M82rwD1VRudI


C. Heat of fusion

D. Heat of transition

Answer: B

Watch Video Solution

87. Dissolution of which of the following in water is endothermic ?

A. NaOH

B. Na2CO3

C. MgSO4

D. NH4Cl

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_M82rwD1VRudI
https://dl.doubtnut.com/l/_yjSj95KvMUub


88. Calculate ΔH in Joules for 


C ( graphite ) → C ( Diamond )  


by using the following data

C ( graphiter ) + O2 (g ) → CO2 (g ) , ΔH ∘ = - 393.5KJ 


C ( Diamond ) + O2 (g ) → CO2 (g ) , ΔH ∘ = - 395.4KJ

A. 1900

B. -788.9 × 103

C. 190000

D. 788 × 103

Answer: B

Watch Video Solution

89. Hess's law states that

https://dl.doubtnut.com/l/_aLPb3e97ZQe3
https://dl.doubtnut.com/l/_vIR1r8vIyz6S


A. The standard enthalpy of an overall reaction is the sum of the

enthalpy changes in individual reactions.

B. enthalpy of formation of compound is same as the enthalpy of

decomposition of the compound into constituent elements, but

with opposite sign

C. at constant temperature the pressure of a gas in inversely

proportional to its volume.

D. the mass of a gas dissolved per lit of a solvent is proportional to

the pressure of the gas in equilibrium with the solution.

Answer: A

Watch Video Solution

90. Hess's law states that

A. H = E + PV

https://dl.doubtnut.com/l/_vIR1r8vIyz6S
https://dl.doubtnut.com/l/_ybuqUSoyVgPN


B. It is not possible to create or destroy energy

C. Enthalpy change of a given chemical reaction is same whether the

process occurs in one or more sequence of steps

D. Total entropy of the universe remains constant

Answer: C

Watch Video Solution

91. The enthalpy of combustion of cyclohexane cyclohexene and H2 are

respectively -3920, - 3800 and - 241KJmol - 1. The heat of hydrogenation

of cyclohexene in KJmol - 1 is 

A. -205KJ

B. +205KJ

C. = 53.5KJ

D. +53.5KJ

https://dl.doubtnut.com/l/_ybuqUSoyVgPN
https://dl.doubtnut.com/l/_W9hxWgNi7Bxv


Answer: D

Watch Video Solution

92. Given that C + O2 → CO2, ΔH ∘ = - xkJ 


2CO + O2 → 2CO2, ΔH ∘ = - ykJ 


The enthalpy of formation of carbon monoxide will be

A. 
2x - y

2

B. 
y - 2x

2

C. 2x - y

D. y = 2x

Answer: B

Watch Video Solution

93. The enthalpy change during a chemical reaction depends upon

https://dl.doubtnut.com/l/_W9hxWgNi7Bxv
https://dl.doubtnut.com/l/_khDcJ5MKVRVt
https://dl.doubtnut.com/l/_fjZhU59p9yGE


A. path by which the reactants change into products

B. volume change accompanying the chemical reaction.

C. nature of the initial reactants and the final proucts

D. temperature of the reactants and the products

Answer: C

Watch Video Solution

94. In which of the following equations, ΔH0 reaction equals to ΔH0
f  for

the product ?

A. 2CO2 (g ) + O2 (g ) → 2CO2 (g )

B. N2 (g ) + O3 (g ) → N2O3 (g )

C. CH4 (g ) + 2C2 (g ) → CH2Cl2(l) + 2HCl (g )

D. Ce (g ) + 2F2 (g ) → CeF4 (g )

Answer: D

https://dl.doubtnut.com/l/_fjZhU59p9yGE
https://dl.doubtnut.com/l/_XAZnJtxAeSSo


Watch Video Solution

95. The reaction which shows standard heat of formation of water

correctly is 

A. H2 (g ) +
1
2
O2 (g ) → H2O ( l ) ,

B. H2 (g ) +
1
2
O2 (g ) → H2O ( s ) , ΔH = - 68. 3kcal

C. H2 (g ) +
1
2
O2 (g ) → H2O (g ) , ΔH = - 68.3kcal

D. 2H2 (g ) + O2 (g ) → 2H2O ( l ) , ΔH = - 136.6kcal

Answer: A

Watch Video Solution

96. A hypothetical reaction A → 2B,  proceed through following sequence

of steps 

A → C, ΔH = q1, C → D, ΔH = q2
1
2
D → B, ΔH = q3 


The heat of reaction is

https://dl.doubtnut.com/l/_XAZnJtxAeSSo
https://dl.doubtnut.com/l/_Pqny1B9uj2F7
https://dl.doubtnut.com/l/_V9c0E3GsQG2u


A. q1 + q2 + 2q3

B. q1 + q2 - 2q3

C. q1 + q2 + 2q3

D. q1 + 2q2 - 2q3

Answer: C

Watch Video Solution

97. The dissociation energy of CH4 is 400K. Calmol - 1 and that of ethane

is 670K. Calmol - 1. The C-C bond energy is: 

A. 270 K.Cal

B. 70 K.Cal

C. 200 K.Cal

D. 240 K.Cal

Answer: B

https://dl.doubtnut.com/l/_V9c0E3GsQG2u
https://dl.doubtnut.com/l/_UmVGeeoVdobL


Watch Video Solution

98. Heat of reaction (ΔH) is given by

A. ΔH =  Activation energy of forward reaction - Activation energy of

backward reaction

B. ΔH =  Sum of bond energy of reactants Sum of bond energy of

products

C. ΔH =  Sum of enthalpy of products - Sum of enthalpy of reactants

D. All the above

Answer: D

Watch Video Solution

99. The factor which does not influence that heat of the reaction is

A. Pressure

https://dl.doubtnut.com/l/_UmVGeeoVdobL
https://dl.doubtnut.com/l/_5o91TdfG0Edx
https://dl.doubtnut.com/l/_2KoSlRgUOywf


B. Temperature

C. Physical state of substance

D. Number of steps involved in the reaction

Answer: D

Watch Video Solution

100. Hess.s law is based on

A. Law of conservation of mass

B. Gibb's equation

C. First law of thermodynamics

D. Kirchoff's equation

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2KoSlRgUOywf
https://dl.doubtnut.com/l/_U9eHnY614Ure
https://dl.doubtnut.com/l/_Pvi21gg1V53l


101. Which of the following process makes the one porous?

A. Evaporation of liquid into vapour.

B. Temperature of crystalline solid increase from 0 K to 120 K.

C. Decomposition of sodium bicarbonate into sodium carbonate,

water and carbondioxide

D. A liquid crystallizes into its solid.

Answer: D

Watch Video Solution

102. The incorrect statement according to second law of themodynamics

is

A. Heat cannot flow from colder body to a hotter body of its own

B. All spontaneous processes are thermodynamically irreversible

https://dl.doubtnut.com/l/_Pvi21gg1V53l
https://dl.doubtnut.com/l/_7Q0P1nXNhUud


C. Heat can be converted into work completely without casusing some

permanent change in the system (or) surroundings

D. Perpetul motion machine of second kind is not possible

Answer: C

Watch Video Solution

103. The enthalpy is maximum for

A. Methane

B. Water

C. Carbon

D. Phosphorus

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7Q0P1nXNhUud
https://dl.doubtnut.com/l/_LtfjAimBbqwP
https://dl.doubtnut.com/l/_COS7kQy8Xqkk


104. Incorrect statement related to an irreversible process is

A. Entropy of the universe goes on increasing

B. `Gibbs energy of the system goes on decreasing

C. Total energy of the universe goes on decreasing

D. Total energy of the universe remains constant

Answer: C

Watch Video Solution

105. Entropy of a system depends upon

A. Volume only

B. Temperature only

C. Pressure only

D. Pressure, volume and temperature

https://dl.doubtnut.com/l/_COS7kQy8Xqkk
https://dl.doubtnut.com/l/_Uudt7fAiSlCQ


Answer: D

Watch Video Solution

106. False statement regarding second law of thermodynamics is

A. It is imposible to construct a mackine working in cycles which

transforms heat from a lower temperature region to higher

temperature region without intervention of any ecternal agency.

B. Heat cannot flow from a colder body to a hotter body on its own

C. Any spontaneous process taking place in isolated system, ΔS < O

D. All spontaneous processes are thermodynamically irreversible and

entropy of the system increases in all spontaneous processes.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Uudt7fAiSlCQ
https://dl.doubtnut.com/l/_1MIzEGx2dScQ
https://dl.doubtnut.com/l/_mKSaVMsq6Um0


107. One of the following reactions involves in decrease of entropy 

A. Sublimation of dry ice

B. Crystallisation of salt from brine (aq)

C. Burning of rocket fuel

D. Decomposition of gaseousN2O4.

Answer: B

Watch Video Solution

108. The enthalpy of the reaction 

H2 (g ) +
1
2
O2 (g ) → H2O (g )  is ΔH1 and that of 

H2 (g ) +
1
2O2 (g ) → H2O ( l ) isΔH2.  Then

A. ΔH = - Ve, ΔS = + Ve

B. ΔH = - Ve, ΔS = - Ve

C. ΔH = + Ve, ΔS = - Ve

https://dl.doubtnut.com/l/_mKSaVMsq6Um0
https://dl.doubtnut.com/l/_ZZChSQ9ayqzH


D. ΔH = + Ve, ΔS = + Ve

Answer: B

Watch Video Solution

109. (A) : Heat flows always from a hotter body to a colder body by itself 

(R ): without an external aid heat cannot flow from colder body to a

hotter body

A. Both A and R are correct and R is the correct explanation of A

B. Both A and R are correct and R is not the correct explanation of A

C. A is correct but R is wrong

D. A is wrong but R is correct

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZZChSQ9ayqzH
https://dl.doubtnut.com/l/_OG7S1C0gqoVw
https://dl.doubtnut.com/l/_0u39NfsxKtcm


110. Which of the following process has negative value of ΔS?

A. Dissolution of sugar in water

B. Stretching of rubber band

C. Decomposition of lime stone

D. Evaporation of water

Answer: B

Watch Video Solution

111. For the reaction I2 (g ) ⇔ I2 ( s ) , ΔH = - ve. Then choose the correct

statement from the following 

(A) The process is spontaneous at all temperature 

(B) The process is accompained by an increase in entropy 

(C ) The process is accompained by a decrease in entropy 

(D) The process is accompained by a decrease in enthalpy

A. Only a, b and c

https://dl.doubtnut.com/l/_0u39NfsxKtcm
https://dl.doubtnut.com/l/_lYRhZG4lB8nE


B. Only b and d

C. Only c and d

D. Only a,c and d

Answer: C

Watch Video Solution

112. For a spontaneous process, in a reaction

A. ΔStotal = ΔSsystem + ΔSsurroundings < O

B. ΔStotal = ΔSsystem + ΔSsurroundings = O

C. ΔStotal = ΔSsystem + ΔSsurroundings > O

D. ΔSsys > O only

Answer: C

Watch Video Solution

( )
( )
( )

https://dl.doubtnut.com/l/_lYRhZG4lB8nE
https://dl.doubtnut.com/l/_j9RobQ0QieGH
https://dl.doubtnut.com/l/_wufslDhgNtje


113. Some statements are given with regard to entropy. The incorrect

statement(s) are 

(A) The absolute entropy of substances cannot be determined 

(B) In standard state entropy of elements is always positive 

(C ) The entropy of universe always decreases 

(D) In a spontaneous process, for an isolated system the entropy of the

system generally increases

A. A,B

B. B,C

C. A,C

D. Only C

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_wufslDhgNtje


114. For an irreversible process, the value of ΔS(system) + ΔS(surroundings)

is

A. > 0

B. < 0

C. 0

D. 2De < sS ( surr )

Answer: A

Watch Video Solution

[ ]

115. A process is spontaneous at all temperatures when 

A. ΔH = - ve, ΔS = - ve

B. ΔH = + ve, ΔS = - ve

C. ΔH = - ve, ΔS = + ve

https://dl.doubtnut.com/l/_WoBEskxpzeBt
https://dl.doubtnut.com/l/_wndi2LJcE7Yc


D. ΔH = + ve, ΔS = + ve

Answer: C

Watch Video Solution

116. 2H2 (g ) + O2 (g ) → 2H2O ( l ) , ΔH = - ve and ΔG = - ve. Then the

reaction is

A. Spontaneous and endothermic

B. Spontaneous and slow

C. Non spontaneous and slow

D. Non spontaneous ans slow

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_wndi2LJcE7Yc
https://dl.doubtnut.com/l/_lYuIzHtHCTFQ


117. H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - ve and ΔG = - ve then the

reaction is

A. Spontaneous and instantaneous

B. Spontaneous and endothermic

C. Spontaneous and slow

D. Non spontaneous ans slow

Answer: A

Watch Video Solution

118. Among the following what is necessary condition for spontanity of a

process? 

A. ΔS > 0

B. ΔE < 0

C. ΔH < 0

https://dl.doubtnut.com/l/_YdogecDE4HqO
https://dl.doubtnut.com/l/_XVxwPRZDpNIA


D. ΔG < 0

Answer: D

Watch Video Solution

119. Which of the following is the condition for a non spontaneous

reaction at high temperature but spontaneous at low temperature ? 

A. 
ΔH ΔS
- -

B. 
ΔH ΔS
+ +

C. 
ΔH ΔS
+ -

D. 
ΔH ΔS
- +

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XVxwPRZDpNIA
https://dl.doubtnut.com/l/_h79WDX3wQgrN


120. Based on the third law of themodynamics, the entropy can be

obtained using the equation.

A. ΔS =
ΔH
T

B. ∫
T
0T. C1

PdT = S

C. ΔG = TΔS

D. ∫
T
0CpT

- 1dT = S

Answer: D

Watch Video Solution

121. A chemical reaction cannot occur at all if its

A. ΔHis( + )ve and ΔSis( - )ve

B. ΔHis( - )ve and ΔSis( + )ve

C. ΔH and ΔSare( + )ve but ΔH < TΔS

D. ΔH and ΔSare( - )vebutΔH > TΔS

https://dl.doubtnut.com/l/_zZXrlWySqIL8
https://dl.doubtnut.com/l/_0WD3WvixMQOU


Answer: A

Watch Video Solution

122. An equilibrium reaction X + Y ⇔ W + Z, ΔH = + ve is spontaneous in

the forward direction. Then corresponding sign of ΔG and ΔS should be

respectively

A. +ve, - ve

B. -ve, + ve

C. +ve, + ve

D. -ve, - ve

Answer: B

Watch Video Solution

123. For the process Dry ice → CO2 (g )

https://dl.doubtnut.com/l/_0WD3WvixMQOU
https://dl.doubtnut.com/l/_cFG5PYvvy9Kc
https://dl.doubtnut.com/l/_U3vcwANpd95N


A. ΔH is positive and ΔS are negative

B. Both ΔH and ΔS are negative

C. Both ΔH and ΔS are positive

D. ΔH is negative whereas ΔS is positive

Answer: C

Watch Video Solution

124. For which of the process, ΔS is negative?

A. H2 (g ) → 2H (g )

B. N2 (g ) (1atm) → N2 (g ) (8atm)

C. 2SO3 (g ) → 2SO2 (g ) + O2 (g )

D. C ( diamond ) → C ( graphite )

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_U3vcwANpd95N
https://dl.doubtnut.com/l/_zsQZEDQiCx34


125. The process of evaporation of a liquid is accompanised by 

(A) Increase in enthalpy (B) Increase in entropy ( C) Decrease in Gibbs

energy 

The correct statement(s) is/are

A. Only a and c

B. Only b and c

C. Only a and b

D. All

Answer: D

Watch Video Solution

126. The favourable conditions for a spontaneous reaction are

A. TΔS > ΔH, ΔH = + ve, ΔS = + ve

https://dl.doubtnut.com/l/_zsQZEDQiCx34
https://dl.doubtnut.com/l/_cDatd3kqNDD2
https://dl.doubtnut.com/l/_NcxTkD1eLOFL


B. TΔS > ΔH, ΔH = + ve, ΔS = - ve

C. TΔS = ΔH, ΔH = + ve, ΔS = - ve

D. TΔS = ΔH, ΔH = + ve, ΔS = + ve

Answer: A

Watch Video Solution

127. A reaction has both DH and DS negative. The rate of reaction

A. Increases with increase of temperature

B. Increases with decrease of temperature

C. Remains unaffected by change of temperature

D. Cannot be predicted for change in temperature

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NcxTkD1eLOFL
https://dl.doubtnut.com/l/_UMueucM1DdhU
https://dl.doubtnut.com/l/_kkY73IRryaMU


128. At 27 ∘C the reaction, 


C6H6 ( l ) +
15
2
O2 (g ) → 6CO2 (g ) + 3H2O((l)) proceeds spontaneously

because the magnitude of 

A. ΔH = TΔS

B. ΔH > TΔS

C. ΔH < TΔS

D. ΔH > 0, TΔS < 0

Answer: B

Watch Video Solution

129. Although the dissolution of ammonium chloride in water is an

endothermic reaction, even then it is spontaneous because

A. ΔH is positive, ΔS is negative

B. ΔH is positive, ΔS is zero

https://dl.doubtnut.com/l/_kkY73IRryaMU
https://dl.doubtnut.com/l/_DQ1HDAc5w9m7


C. ΔH is positive, TΔS < ΔH

D. ΔH is positive, ΔS is positive and ΔH < TΔS

Answer: D

Watch Video Solution

130. For the precipitation reaction of Ag +  ions with NaCl, which of the

following statements is correct ?

A. ΔH for the reaction is zero

B. ΔG for the reaction is zero

C. ΔG for the reaction is negative

D. ΔG is equal to ΔH

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DQ1HDAc5w9m7
https://dl.doubtnut.com/l/_dpetllSwga61
https://dl.doubtnut.com/l/_dFs4z23WFHw2


131. Which one of the following has ΔS0 greater than zero?

A. CaO ( s ) + CO2 ( s ) ⇔ CaCO3 ( s )

B. NaCl (q ) ⇔ NaCl ( s )

C. NaNO3 ( s ) ⇔ Na +
(aq ) + NO -

3 (aq )

D. N2 (g ) + 3H2 (g ) ⇔ 2NH3 (g )

Answer: C

Watch Video Solution

132. For which of the following elements, the standard enthalpy is not

zero?

A. C (Diamond)

B. C (Graphite)

C. Liquid mercury

D. Rhombic suphur

https://dl.doubtnut.com/l/_dFs4z23WFHw2
https://dl.doubtnut.com/l/_uSrSVUmQuvGa


Answer: A

Watch Video Solution

133. The equilibrium constant of a reaction is 73. Calculate standard free

energy change.

A. Both A & R are true and R is the correct explanation of A

B. Both A & R are true but R is not the correct explanation of A

C. A is true but R is false

D. A is false but R is true

Answer: D

Watch Video Solution

134. For a reaction R1, ΔG = xKJmol - 1. For a reaction R2, ΔG = yKJmol - 1.

Reaction R1 is non-spontaneous but along with R2 it is spontaneous. This

https://dl.doubtnut.com/l/_uSrSVUmQuvGa
https://dl.doubtnut.com/l/_UwJGbV1X1Hhn
https://dl.doubtnut.com/l/_WikOHM8kyO1P


means that

A. x is -ve, y is +ve but in magnitude x > y

B. x is +ve, y is -ve but in magnitude y > x

C. Both x and y are -ve but not equal

D. Both x and y are +ve but not equal.

Answer: B

Watch Video Solution

135. Which of the following relationship is correct ?

A. ΔG0 = - RTlnK

B. K = e - ΔG0 /RT

C. K = 10 - ΔG0 / 2.303RT

D. All of correct

Answer: D

https://dl.doubtnut.com/l/_WikOHM8kyO1P
https://dl.doubtnut.com/l/_V8hk1Tb0bRmh


Watch Video Solution

136. The least random state of H2O system is

A. Ice

B. Liquid water

C. Steam

D. Randomness is same all.

Answer: A

Watch Video Solution

137.  


The correct match is

https://dl.doubtnut.com/l/_V8hk1Tb0bRmh
https://dl.doubtnut.com/l/_TsnGHjlBwfuD
https://dl.doubtnut.com/l/_gdJZ3Bv2tasM


A. 
A B C
1 2 3

B. 
A B C
3 2 1

C. 
A B C
2 3 1

D. 
A B C
1 3 2

Answer: B

Watch Video Solution

138.  


The correct match is

A. 
A B C
II I III

B. 
A B C
III I II

C. 
A B C
I II III

D. 
A B C
III II I

https://dl.doubtnut.com/l/_gdJZ3Bv2tasM
https://dl.doubtnut.com/l/_FqARKlO4yauX


Answer: B

Watch Video Solution

139. For a spontaneous process, in a reaction

A. which needs some initaiation like heat or energy

B. which takes place instantaneously

C. which takes place by itself

D. takes place by itself or by initiation.

Answer: D

Watch Video Solution

140. When a system is in equilibrium state

A. Gas

https://dl.doubtnut.com/l/_FqARKlO4yauX
https://dl.doubtnut.com/l/_Fvqh3yvKVWkc
https://dl.doubtnut.com/l/_VH0SuIHYOquI


B. Liquid

C. Solution

D. Solid

Answer: A

Watch Video Solution

141. H2O(l) ⇔ H2O ( s ) , ΔH = - q application of pressure on this

equilibrium

A. G ( ice ) = G ( water ) = 0

B. G ( ice ) =G ( water ) ≠ 0

C. G ( ice ) > G ( water )

D. Gice < G ( water )

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VH0SuIHYOquI
https://dl.doubtnut.com/l/_vWMED6Bay3JV


142. The favourable conditions for a spontaneous reaction are

A. ΔH = - ve, ΔS = + ve

B. ΔH = + ve, ΔS = - ve

C. ΔH = - ve, ΔS = - ve

D. ΔH = + ve, ΔS = + ve

Answer: A

Watch Video Solution

143. For a process change in enthalpy is 36 kJ.mol and change in entropy

is 120 J mole - 1K - 1.  The temperature at which the sywstem attains

eequibrium is

A. 50 ∘C

B. 47 ∘C

https://dl.doubtnut.com/l/_vWMED6Bay3JV
https://dl.doubtnut.com/l/_LqadE30Zx2nb
https://dl.doubtnut.com/l/_NMeMlsW3V4zb


C. 27 ∘C

D. 12 ∘C

Answer: C

Watch Video Solution

144. ΔGsys is equal to

A. TΔSsys

B. TΔStotal

C. -TΔStotal

D. ΔSsysΔSsurrounding

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NMeMlsW3V4zb
https://dl.doubtnut.com/l/_8BXcOym2vAnV


145. For A (g ) + B ( s ) → 2C (g ) , ΔH and ΔS respectively are 50 KJ and 100

J/K respectively. Then at 228 ∘C

A. ΔG = 02

B. ΔG > 0

C. ΔG = 2

D. ΔG < 0

Answer: D

Watch Video Solution

146. First law of thermodynamics does not tell about

A. Law of conservatin of energy

B. Word done whether +ve (or) -ve

C. Feasibility of a process

D. ΔE at constant temperature

https://dl.doubtnut.com/l/_ERR8ZrTMSmOy
https://dl.doubtnut.com/l/_WPvluReLufCX


Answer: C

Watch Video Solution

147. For change in entropy, units are 

A. mol/lit

B. mol. lit - 1sec - 1

C. J. mol - 1K - 1

D. s - 1

Answer: C

Watch Video Solution

148. In standard state the non spontaneous reaction among the following

is

https://dl.doubtnut.com/l/_WPvluReLufCX
https://dl.doubtnut.com/l/_aOTzrFx9mzgJ
https://dl.doubtnut.com/l/_rNO54Kmi8iXh


A. Melting of ice

B. natural radioactiveity

C. Freezing of water

D. Rusting of iron

Answer: C

Watch Video Solution

149. If the   urms of an ideal gas in a closed container is doubled, then

which of the following statement correctly explains how the change is

accomplished? 

A. I,II

B. II,III

C. III,I

D. I,II,III

https://dl.doubtnut.com/l/_rNO54Kmi8iXh
https://dl.doubtnut.com/l/_R14KRxHV62jZ


Answer: A

Watch Video Solution

150.  


Process A → B represents

A. enthalpy for exothermic reactions

B. enthalpy for endothermic rreactions

C. entropy for exothermic reactions

D. entropy for endothermic reaction

https://dl.doubtnut.com/l/_R14KRxHV62jZ
https://dl.doubtnut.com/l/_RNTjDdUoJFRH


Answer: B

Watch Video Solution

151. The correct statement regarding entropy is

A. At absolute zero temperaure, entropy of a perfectly crystalline solid

is zero.

B. At absolute zero temperature, the entropy of a perfectly crystalline

substance is +Ve.

C. At obsolute zero temperature, the entropy of all crystalline

substance is zero.

D. At 0 ∘C,  the entropy of a perfect crystlline solid is zero.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RNTjDdUoJFRH
https://dl.doubtnut.com/l/_zAYsWUQKXRFX
https://dl.doubtnut.com/l/_9KXcSAzpfKBf


152. Identify the correct statements among the folowing 

I) At equilibrium, change in entropy for a process, DetlaS = 0 


  II) Temperature is an extensive property 

III)For a cyclic process ΔU ≠ 0 


   IV)During free expansion of a gas under reversible or irreversible

condition ΔW = 0

A. I & II

B. I & IV

C. II & III

D. I & III

Answer: B

Watch Video Solution

153. A reaction has both DH and DS negative. The rate of reaction

A. Increase with increase in temperature

https://dl.doubtnut.com/l/_9KXcSAzpfKBf
https://dl.doubtnut.com/l/_v5olVpZ1L9Ab


OBJECTIVE EXERCISE-2

B. Cannot be predicted for change in temperature

C. Increase with decrease in temperature

D. Remains unaffected by change in temperature

Answer: C

Watch Video Solution

1. A system absorbs 600J of energy and does work equivalent to 400J J of

energy. The internal energy changes

A. 1000J

B. 200 J

C. 600J

D. 300J

https://dl.doubtnut.com/l/_v5olVpZ1L9Ab
https://dl.doubtnut.com/l/_OVrzEq5GzY7T


Answer: B

Watch Video Solution

2. During a process work equivalent to 400J is done on a system, which

gives out of 125J of energy. The change in internal energy is

A. 525J

B. 375J

C. 275J

D. 200J

Answer: C

Watch Video Solution

3. One litre-atmosphere is appromixmately equal to

https://dl.doubtnut.com/l/_OVrzEq5GzY7T
https://dl.doubtnut.com/l/_Sua0fqTt0c9t
https://dl.doubtnut.com/l/_m55rfn7lEszv


A. 19.2KJ

B. 101J

C. 8.31J

D. 831J

Answer: B

Watch Video Solution

4. One mole of an ideal gas at 300K is expanded isothermally reversibly

from an initial volume of 1 litre to 10 litres. The ΔE for this process is (R =

2 cal mol - 1K - 1)

A. 163.7cal

B. Zero

C. 1381.1cal

D. 9 lit atm

https://dl.doubtnut.com/l/_m55rfn7lEszv
https://dl.doubtnut.com/l/_2CHcAtjw6TNY


Answer: B

Watch Video Solution

5. An ideal gas occuping a volume of 2dm3 and a pressure of 5 bar

undergoes isothermal and irreversible expansion against external

pressure of 1 bar. The final volume of the system and work involved in the

process is

A. 10dm3, 1000J

B. 8dm3, - 800J

C. 10dm3, - 800J

D. 10m3, - 1000J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2CHcAtjw6TNY
https://dl.doubtnut.com/l/_MMTriIj17BjK


6. A system absorbs 10kJ of heat at constant volume and its temperature

rises from 27 ∘C to37 ∘C. The ΔE of reaction is

A. 100KJ

B. 10kJ

C. 0

D. 1KJ

Answer: B

Watch Video Solution

7. An ideal gas expands in volume from 10 - 3m3 to 10 - 2m3 at 300 K

against a constant pressure of 105Nm - 2. The work done is

A. -900J

B. 900KJ

C. 270KJ

https://dl.doubtnut.com/l/_x6orXTPWBsyX
https://dl.doubtnut.com/l/_C7wWDBUEG5Yn


D. -900KJ

Answer: A

Watch Video Solution

8. Two moles of an ideal gas is expanded spontaneously into a vacuum.

The work done is

A. Zero

B. 2J

C. 4J

D. 8J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_C7wWDBUEG5Yn
https://dl.doubtnut.com/l/_vDQl7iAe8MPM


9. A gas absorbs 250 J of heat and expands from 1 litre to 10 litre at

constant temperature against external pressure of 0.5 atm . The values of

q, w and ΔE will be respectively.

A. 10cm3, 500J

B. 103dm3, - 510J

C. 10dm3, 1010J

D. 5dm3, - 1010J

Answer: D

Watch Video Solution

10. The internal energy change when a system goes from state A to B is

40 KJ/mole. If the system goes from A to B by a reversible path and

returns to state A by an irreversible path what would be the net change

in internal energy ?

https://dl.doubtnut.com/l/_AhzgCP3OhuNc
https://dl.doubtnut.com/l/_5Ee0FDNSzsHg


A. 40KJ

B. > 40KJ

C. < 40KJ

D. Zero

Answer: D

Watch Video Solution

11. The work done when 65.38g of zinc dissolved completely in HCl in an

open beaker at 300k 

A. -2494.2J

B. -249.4J

C. 1J

D. -24.94J

Answer: A

https://dl.doubtnut.com/l/_5Ee0FDNSzsHg
https://dl.doubtnut.com/l/_BSvdXzJ6Xz6s


Watch Video Solution

12. An ideal gas is taken through the cycle A → B → C → A, as shown in

the figure. If the net heat supplied to the gas in the cycle is 5 J, what is the

work done by the gas in the process C → A 


A. -5J

B. -10J

C. -15J

D. -20J

https://dl.doubtnut.com/l/_BSvdXzJ6Xz6s
https://dl.doubtnut.com/l/_P3W1C4CX9HLe


Answer: A

Watch Video Solution

13. Latent heat of vapourisation of a liquid at 500k and 1atm pressure is

10K. Cal/mole. What is the change in internal energy when 3 moles of the

liquid is vapourised at the same temperature

A. 27K. Cal

B. 7K. Cal

C. 33K. Cal

D. 25K. Cal

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_P3W1C4CX9HLe
https://dl.doubtnut.com/l/_DhC2ZeIANNq6


14. The molar heat capacity of water at constant pressure, C, is

75JK - 1mol - 1. When 1.0KJ of heat is supplied to 100g of water which is

free to expand, the increase in temperature of water is :

A. 1.4K

B. 2.4K

C. 4.8K

D. 6.6K

Answer: B

Watch Video Solution

15. For an ideal gas, 
∂E
∂V T

 is 

A. zero

B. +Ve

( )

https://dl.doubtnut.com/l/_L5j0jWqjTICo
https://dl.doubtnut.com/l/_I9w5RMLeb4KY


C. -Ve

D. ΔH

Answer: A

Watch Video Solution

16. For a gas having molar mass M, specific heat at constant pressure can

be given as:

A. 
γR

M(γ - 1)

B. 
γ
RM

C. 
M

R(γ - 1)

D. 
γRM
γ + 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_I9w5RMLeb4KY
https://dl.doubtnut.com/l/_JfKM9iECwhno
https://dl.doubtnut.com/l/_wNRvJ5tLjyvZ


17. Molar heat capacity of water in equilibrium with ice at constant

pressure is:

A. Zero

B. Infinity (∞)

C. 40.45KJK - 1mol - 1

D. 5.48JK - 1mol - 1

Answer: B

Watch Video Solution

18. Molar heat capacity Cp  of water of constant pressure is 

75JK - 1mol - 4. The increase in temperature (in K) of 100g of water when I

kJ of heat is supplied to it is

A. 1.8 × 10 - 3mol

B. 3.6 × 10 - 5 mol

( )

https://dl.doubtnut.com/l/_wNRvJ5tLjyvZ
https://dl.doubtnut.com/l/_Ohkr3CTE4PX6


C. 0.0288g

D. 0.288mg

Answer: D

Watch Video Solution

19. Temperature of 1 mole of an ideal gas is increased from 300 K to 310 K

under isochoric process. Heat supplied to the gas in this process is Q = 25

R, where R = universal gas constant. What amount of work has to be done

by the gas if temperature of the gas decreases from 310 K to 300 K

adiabatically?

A. 16X

B. 6.25X

C. 32X

D. 12.5X

Answer: D

https://dl.doubtnut.com/l/_Ohkr3CTE4PX6
https://dl.doubtnut.com/l/_TwDS48u7i9dP


Watch Video Solution

20. Change in enthalpy when 11.2dm3 of He at NTP is heated in a cylinder

to 100 ∘C is

A. 623.5J

B. 1039.25J

C. 1227J

D. 520J

Answer: B

Watch Video Solution

21. On which of the following factors does internal energy depend upon

A. q = 500J, W200J

B. 1 = - 400J, W = + 200J

https://dl.doubtnut.com/l/_TwDS48u7i9dP
https://dl.doubtnut.com/l/_UFQQNjToeONT
https://dl.doubtnut.com/l/_pfeoMz5H7wnZ


C. q = 500J, W = 200J

D. q = 400J, Q = 100J

Answer: C

Watch Video Solution

22. Which of the one following is not a state function ?

A. ΔH

B. ΔS

C. S

D. W

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pfeoMz5H7wnZ
https://dl.doubtnut.com/l/_bw26QVjdPu1M


23. A gas absorbs 250 J of heat and expands from 1 litre to 10 litre at

constant temperature against external pressure of 0.5 atm . The values of

q, w and ΔE will be respectively.

A. 250J, 455J and 710J

B. 250J, - 455J and - 205J

C. -250J, - 455J and - 205J

D. -250, 455J and 205J

Answer: C

Watch Video Solution

24. Heat of combustion of C2H4 is -337 kCal. If 5.6 lit O2 is used at STP, in

the combustion heat liberated is _____ kCal

A. 28.08

B. 14.04

https://dl.doubtnut.com/l/_kegjtds3iupH
https://dl.doubtnut.com/l/_5DwBIiBHQCfw


C. 42.06

D. 56.16

Answer: A

Watch Video Solution

25. Human body requires 2370 K. Cal of energy daily. The heat of

combustion of glucose is -790 K.cal/mole. The amount of glucose required

for daily consumption is

A. 650g

B. 540g

C. 327g

D. 490.5g

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5DwBIiBHQCfw
https://dl.doubtnut.com/l/_rz2pqBNf6SnY


26. The heats of combustion of ethane, ethene and acetylene are -341.1

kcal, -330 kcal and -310.9 kCal mol - 1 respectively. The best fuel among

them is

A. Ethane

B. Ethene

C. Acetylene

D. All are equal

Answer: C

Watch Video Solution

27. The heat of combustion of benzene at 27 ∘C found by bomb

calorimeter i.e., for the reaction

C6H6 _ ((l)) + 7
1
2
O2 (g ) + 6CO2 (g ) + 3H2O ( l )  is -780K. Calmol - 1. The

heat evolved on burning 39g of benzene in an open vessel will be

https://dl.doubtnut.com/l/_rz2pqBNf6SnY
https://dl.doubtnut.com/l/_chOVKFEzmWKK
https://dl.doubtnut.com/l/_RzyNTsABBPmt


A. 390 K.Cal

B. 780.9K. Cal

C. 390.45K. Cal

D. 780K. Cal

Answer: C

Watch Video Solution

28. N2 + 3H2 → 2NH3, ΔH = - 46K. Cals. From the above reaction, heat of

formation of ammonia is

A. 46 K.Cal

B. -46K. Cals

C. -23K.Cals

D. 23` K.Cals

Answer: C

https://dl.doubtnut.com/l/_RzyNTsABBPmt
https://dl.doubtnut.com/l/_YHyfQxDG8gBV


Watch Video Solution

29. Given that 
1
2
S8 ( s ) + 6O2 (g ) → 4SO3 (g ) , ΔH0 = - 1590kJ. The

standard enthalpy of formation of SO3 is

A. -1590KJmol - 1

B. -397.5kJmol - 1

C. -3.975KJmol - 1

D. +397.5KJmol - 1

Answer: B

Watch Video Solution

30. The amount of heat evolved on combustion of 10 grams of benzoic

acid is 10 K.Cals. The heat of combustion of benzoic acid is 

A. -122K. Cals

https://dl.doubtnut.com/l/_YHyfQxDG8gBV
https://dl.doubtnut.com/l/_b9KNP0I7FpLP
https://dl.doubtnut.com/l/_lSOagbjAXFS7


B. -122K.Cals

C. -132 K.Cals

D. -92 K.Cals

Answer: A

Watch Video Solution

31. The heat of reaction at constant volume and temperature is

represented by

A. -160

B. -320

C. -1600

D. 1600

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lSOagbjAXFS7
https://dl.doubtnut.com/l/_YM8Vs8zQFm0D


32. The heat of combustion of solid benzoic acid at constant volume is

-321.30KJ at 27 ∘C . The heat of combustion at constant pressure is

A. -321.30 - 300R

B. -321.30 + 300R

C. -321.30 - 150R

D. -321.30 + 900R

Answer: C

Watch Video Solution

33. For the reaction 2H2O ( l ) → H3O
+
(aq ) + OH -

(aq ) , the value of ΔH is

A. 114.6KJ

B. -144.6KJ

C. 57.3KJ

https://dl.doubtnut.com/l/_YM8Vs8zQFm0D
https://dl.doubtnut.com/l/_3eRfYY88UGI9
https://dl.doubtnut.com/l/_CbTGxodjoC1Q


D. -57.3KJ

Answer: C

Watch Video Solution

34. (A): Pyrolusite is an ore of manganese. 

(R) : Formula of pyrolusite is Mn3O4.

A. 624.67KJ

B. 462.67KJ

C. 476.67KJ

D. 426.67KJ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CbTGxodjoC1Q
https://dl.doubtnut.com/l/_5mtZrX5sAkHe


35. Heat liberated in the neutralisation of 500 ml of 1N HCl and 500ml of

1N NH4OH is -1.36 K.Cals. The heat of ionisation of NH4OH is

A. 10.98K.Cals

B. -12.34 K.Cals

C. -10.98K.Cals

D. 12.34 K.Cals

Answer: A

Watch Video Solution

36. When 1 litre of IM HCl is mixed with 1 litre of 1M NaOH, the rise in

temperature was found to be T1. In another experiment 1 litre of 0.5 M

NaOH is mixed with 1 lit. of 0.5 M HCl. The rise in temperature was found

to be T2. Then 

A. T1 = T

https://dl.doubtnut.com/l/_K4VPhB9aPgiU
https://dl.doubtnut.com/l/_yH6YVF4qnZIB


B. T1 < T2

C. T1 = 2T2

D. T2 = 2T1

Answer: C

Watch Video Solution

37. H2SO4 (aq ) + 2KOH (aq ) → K2SO4 (aq ) + 2H2O ( l ) , ΔH for the above

reaction is

A. -13.7K.Cal

B. +57.3K.J

C. -27.4K.Cal

D. -137K.J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_yH6YVF4qnZIB
https://dl.doubtnut.com/l/_Ej71nR8G9eZB


38. Equal volumes of equi molar HCl and H2SO4 are separately neutralised

by dilute NaOH solution, then heats liberated and x kCal and y kCal

respectively. Which of the following is true.

A. x = y

B. x = y /2

C. x = 2y

D. x = y /3

Answer: B

Watch Video Solution

39. When 50cm3 of 0.2N H2SO4 is mixed with 50cm3 of 1N KOH, the heat

liberated is

A. 11.45KJ

https://dl.doubtnut.com/l/_Ej71nR8G9eZB
https://dl.doubtnut.com/l/_sO4a3xqJZtck
https://dl.doubtnut.com/l/_en8y4QD0W3CZ


B. 57.3KJ

C. 573KJ

D. 573J

Answer: D

Watch Video Solution

40. Heat of neutralisation for the reaction

NaOH + HCl → NaCl + H2O is - 57.1kJmole - 1. The heat relased when

0.25 moles of NaOH is treated with 0.25 moles of HCl is

A. 22.5 K.J/mole

B. 57.1 K.J/mole

C. 14.3 K.J/mole

D. 28.6K.J/mole

Answer: C

https://dl.doubtnut.com/l/_en8y4QD0W3CZ
https://dl.doubtnut.com/l/_Kjs6dqCyXVKZ


Watch Video Solution

41. The heats of neutralisation of HCl with NH4OH and that of NaOH with 

CH3COOH are repectively -51.4 and - 50.6KJeq - 1. The heat of

neutralisation of acetic acid with NH4OH will be 

A. -44.6KJeq - 1

B. -50.6KJeq - 1

C. -51.4KJeq - 1

D. -57.4KJeq - 1

Answer: A

Watch Video Solution

42. Given that the data for neutralization of a weak acid (HA) and strong

acid with a strong base is: 

https://dl.doubtnut.com/l/_Kjs6dqCyXVKZ
https://dl.doubtnut.com/l/_psJPWyj7yuDH
https://dl.doubtnut.com/l/_sovoManGyVXw


HA + OH -
⇒ A - + H2O : ΔH = - 41.80kJ, H + + OH -

⇒ H2O, ΔH = - 55.90kJ

The enthalpy of dissociation of weak acid would be

A. -97.20KJ

B. +97.70KJ

C. -14.10KJ

D. 14.10KJ

Answer: D

Watch Video Solution

43. H2SO4 (aq ) + 2KOH (aq ) → K2SO4 (aq ) + 2H2O ( l ) , ΔH for the above

reaction is

A. 13.6

B. 6.8

C. 27.2

https://dl.doubtnut.com/l/_sovoManGyVXw
https://dl.doubtnut.com/l/_ImBF8lNsPrNq


D. 2.72

Answer: C

Watch Video Solution

44. 20 ml of 0.4 MH2, SO4 , and 80 ml of 0.2 M NaOH are mixed. Then the 

pH of the resulting solution is

A. 9

B. 36

C. 27

D. 18

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ImBF8lNsPrNq
https://dl.doubtnut.com/l/_elihQa1rCwYg


45. In which of the following combinatins of HCL and NaOH, the heat

energy liberated is maximum

A. 10 ml of 0.1 M HCl + 40 ml of 0.1 M NaOH

B. 30 ml of 0.1 M HCl + 20 ml of 0.1 M NaOH

C. 25ml of 0.1 M HCl + 25 ml of 0.1 M NaOH

D. 35ml of 0.1 M HCl + 15 ml of 0.1 M NaOH

Answer: C

Watch Video Solution

46. The enthalpy of the reaction 

H2 (g ) +
1
2
O2 (g ) → H2O (g )  is ΔH1 and that of 

H2 (g ) +
1
2O2 (g ) → H2O ( l ) isΔH2.  Then

A. 491.5

B. 495.1

https://dl.doubtnut.com/l/_rmwlfjnyXDVj
https://dl.doubtnut.com/l/_U0HL40Y0naBZ


C. 419.5

D. 415.9

Answer: A

Watch Video Solution

47. Heat of combustion of benzoic acid C6H5COOH  at constant volume

at 25 ∘C is -3233KJ /mole. When 0.5g of benzoic acid is burnt in bomb

calorimeter, the temperature of calorimeter increased by 0.53 ∘C. Now in

the same bomb calorimeter 1g of C2H6 burnt then temperature increased

by 2.04 ∘C. ΔH for combustion of C2H6is 

A. -1530 KJ/mole

B. -1536.2 KJ/mole

C. -1522.8KJ/mole

D. +1536.2KJ / mole

( )

https://dl.doubtnut.com/l/_U0HL40Y0naBZ
https://dl.doubtnut.com/l/_CIcPkwXkTpwd


Answer: B

Watch Video Solution

48. The heat of atomisation of PH3 (g )  is 118K. Calmol - 1 and that of 

P2H4 (g ) is355K. Calmol - 1 The energy of the P-P bond is (in K.Cal),

A. 102

B. 51

C. 26

D. 204

Answer: B

Watch Video Solution

49. H2 (g ) +
1
2
O2 (g ) → H2O ( l ) , ΔH = - 286.2KJ 


H2O ( l ) → H +
(aq ) + OH -

(aq ) , ΔH = + 57.3KJ


https://dl.doubtnut.com/l/_CIcPkwXkTpwd
https://dl.doubtnut.com/l/_F23L0WATKybY
https://dl.doubtnut.com/l/_jiU4oiYosl8z


Enthalpy of ionization OH -  in aqueons solution is 

A. -228.5KJ

B. +228.5KJ

C. -343.5KJ

D. zero

Answer: A

Watch Video Solution

50. Among the following ions, for which one standard enthalpy of

ionisation is zero

A. OH -
(aq )

B. Cl -
(aq )

C. H -
(aq )

D. H +
(aq )

https://dl.doubtnut.com/l/_jiU4oiYosl8z
https://dl.doubtnut.com/l/_NpNy5rP6ixxb


Answer: D

Watch Video Solution

51. 
1
2
H2 (g ) +

1
2
Cl2 (g ) → HCl (g ) , ΔH0 = - 92.4 kJ/mole, 

HCl (g ) + nH2O → H +
(aq ) + Cl -

(aq ) , ΔH0 = - 74.8 kJ/mole ΔH0f for Cl -
(aq )

is

A. -17.6 KJ/mole

B. -167.2 KJ/mole

C. +17.6KJ/mole

D. -35.2 KJ/mole

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NpNy5rP6ixxb
https://dl.doubtnut.com/l/_cSF5PpZXDqVc


52. Work done during the combustion of one mole of CH4 in bomb

calorimeter is

A. zero

B. -101J

C. -24.2J

D. -1J

Answer: A

Watch Video Solution

53. A sample of CH4 of 0.08g was subjected to combustion at 27 ∘C in a

bomb calorimeter. The temperature of the calorimeter system was found

to be raised by 0.25 ∘C. If heat capacity of calorimeter is 18kJ / ∘C, ΔH for

combustion of CH4 at 27 ∘C is

A. -900 KJ/mole

https://dl.doubtnut.com/l/_NoUMrQ2jTcMD
https://dl.doubtnut.com/l/_l5uBuHVNd1xU


B. -950KJ/mole

C. -859KJ/mole

D. -890KJ/mole

Answer: B

Watch Video Solution

54. For the reaction of one mole zinc dust with one mole sulphuric acid in

a bomb calorimeter, ΔU and w correspond to 

A. ΔU > 0, w = 0

B. ΔU < 0, w < 0

C. ΔU > 0, w = 0

D. ΔU > 0, w > 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_l5uBuHVNd1xU
https://dl.doubtnut.com/l/_RBdLrxt4ZqHR


55. The dissociation energy of CH4 is 400K. Calmol - 1 and that of ethane

is 670K. Calmol - 1. The C-C bond energy is: 

A. 270 K.Cal

B. 70 K.Cal

C. 200 K.Cal

D. 240 K.Cal

Answer: B

Watch Video Solution

56. H +
(aq ) + OH -

(aq ) → H2O ( l ) , ΔH = - ve and ΔG = - ve then the

reaction is

A. -q1 - - q2 - q3

B. - q2 - q3 + q1

[ ]
[ ]

https://dl.doubtnut.com/l/_RBdLrxt4ZqHR
https://dl.doubtnut.com/l/_FhfUyQdpmJUP
https://dl.doubtnut.com/l/_twqoGwKvMDKH


C. -q1 - q2 - q3

D. q1 + q2 + q3

Answer: B

Watch Video Solution

57. ΔHf or BaCO3 ( s ) , CO2 (g ) , HCl (aq ) and H2O ( l )  respectively are 

-1216, - 393, - 176 and - 286KJ /mol.  Then ΔHf of BaCl2 (aq )  from 

BCo3 ( s ) + 2HCl (aq ) → BaCl2 (aq ) + CO2 (g ) + H2O ( l ) ’ΔH = - QKJ

A. (889 - Q)KJ

B. (Q + 889)KJ

C. - (Q + 889)KJ

D. (Q - 889)KJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_twqoGwKvMDKH
https://dl.doubtnut.com/l/_YTw6UyxxhKoK


58. Given

C ( s ) + O2 (g ) → CO2 (g ) , ΔH = - 395kJ, S (g ) + O2 (g ) → SO2 (g ) , ΔH = - 295

CS2 ( l ) + 3O2 (g ) → CO2 (g ) + 2SO2 (g ) , ΔH = - 1110kJ 


The heat of formation of CS2 ( l )  is

A. +3043KJ

B. -3043KJ

C. -2925KJ

D. -2984KJ

Answer: B

Watch Video Solution

59. Given

C ( s ) + O2 (g ) → CO2 (g ) , ΔH = - 395kJ, S (g ) + O2 (g ) → SO2 (g ) , ΔH = - 295

https://dl.doubtnut.com/l/_YTw6UyxxhKoK
https://dl.doubtnut.com/l/_C1ODzAbxOJWH
https://dl.doubtnut.com/l/_izD7He0gJzev


CS2 ( l ) + 3O2 (g ) → CO2 (g ) + 2SO2 (g ) , ΔH = - 1110kJ 


The heat of formation of CS2 ( l )  is

A. +125KJmol - 1

B. 31.25KJmol - 1

C. 62.5KJmol - 1

D. 250kJmol - 1

Answer: A

Watch Video Solution

60. 1)CGraphite + O2 (g ) → CO2 (g ) , ΔH = - 94K. Cals 


2) CDiamond + O2 (g ) → CO2 (g ) , ΔH = - 94.5K. Cals 


  From the above data the heat of transition of Cdiamond → CGraphite

A. -50 Cal

B. -100 Cal

C. -500 Cal

https://dl.doubtnut.com/l/_izD7He0gJzev
https://dl.doubtnut.com/l/_n7XP5ofY6f7f


D. 100 Cal

Answer: C

Watch Video Solution

61. ΔH of combustion of yellow P and red P are `- 11 K.J and -9.78 KJ

respectively DeltaH of transition of yellow P to Red P is 

A. -20.78K. J

B. -1.22K. J

C. +1.22K. J

D. +20.78K. J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_n7XP5ofY6f7f
https://dl.doubtnut.com/l/_SeadPql75IhS


62. How much energy is released when 6 mole of octane is burnt in air?

GivenΔH0
f for CO2 (g ) , H2O (g ) and C8H18 ( l )  respectively are 

-390, - 240 and + 160 KJ/mol

A. -32.6MJ

B. -37.4MJ

C. -35.5MJ

D. -20.0MJ

Answer: A

Watch Video Solution

63. Given

C + 2S → CS2, ΔHf0 = + 117.0KJmol - 1, C + O2 → CO2, ΔHf0 = - 393.0KJmol

. The heat of combustion of CS2 + 3O2 → CO2 + 2SO2 is

A. -807KJmol - 1

https://dl.doubtnut.com/l/_LXcr2t4lyrJS
https://dl.doubtnut.com/l/_UfGVFCU2B09B


B. -1104KJmol - 1

C. +110KJmol - 1

D. +807KJmol - 1

Answer: B

Watch Video Solution

64. The reaction which shows standard heat of formation of water

correctly is 

A. -251.9KJ

B. 241.9KJ

C. -241.9KJ

D. 301.9KJ

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UfGVFCU2B09B
https://dl.doubtnut.com/l/_l3zIXQ5yRTAZ


65. The lattice energy of solid NaCl is 180K. Call per mol. The dissolution of

the solid in water in the form of ions is endothermic to the extent of 1K,

Cal per mol. If the solvation energies of Na + and Cl -  ions are in ratio 6: 5

, what is the enthalpy of hydration of sodium ion?

A. -85.6K.Cal/mol

B. -97.5K. Cal/mole

C. 82.6K. Cal/mol

D. +100K. Cal/mol

Answer: B

Watch Video Solution

66. Heat of formation of CO and CO2 are -26.4, -94.0 kcal/mole

respectively. What is the heat of combustion of CO in kcals?

https://dl.doubtnut.com/l/_l3zIXQ5yRTAZ
https://dl.doubtnut.com/l/_aHy3xnX23G4v
https://dl.doubtnut.com/l/_qb6z4P4c2Jqq


A. +26.4

B. 120.6

C. -67.6

D. 135.2

Answer: C

Watch Video Solution

67. Cl (g ) + e - → Cl -
(g ) , EA = - 348kJ /mole at 0 K. then ΔH for same

process at 300K (in kJ) [R=8J/mol/K] [Hint : ΔH = EA -
5
2
RT].

A. +354

B. +348

C. -354

D. Zero

Answer: C

https://dl.doubtnut.com/l/_qb6z4P4c2Jqq
https://dl.doubtnut.com/l/_bsAIsqDMe5hk


Watch Video Solution

68. For the reaction: 

2H2 (g ) + O2 (g ) → 2H2O (g ) , ΔH = - 571kJ 


bond energy of (H-H) = 435 kJ, of (O = O) = 498kJ , then the average bond

energy of O-H bond using the above data 

A. 484KJ

B. -84KJ

C. 271kJ

D. -271kJ

Answer: A

Watch Video Solution

69. If values of ΔH ∘

f  of ICl (g ) , Cl (g ) and I (g )  are respectively 

17.57, 121.34, 106.96Jmol - 1. The value of I - Cl (bond energy) in Jmol - 1 is:

https://dl.doubtnut.com/l/_bsAIsqDMe5hk
https://dl.doubtnut.com/l/_INPld0gmphMi
https://dl.doubtnut.com/l/_7SCNwWtLAYPF


A. 17.57

B. 210.73

C. 35.15

D. 106.96

Answer: B

Watch Video Solution

70. If the standard molar enthalpy of formation of

CaO ( s ) , CO2 ( s ) and CaCO3 ( s )  is -635, - 393 and - 1207kJmol - 1

respectively, the ΔrH
⊙  in kJmol - 1 for the reaction 

CaCO3 ( s ) → CaO ( s ) + CO2 (g )  is

A. -179

B. 265

C. 223.5

D. +179

https://dl.doubtnut.com/l/_7SCNwWtLAYPF
https://dl.doubtnut.com/l/_2asOdemkXI39


Answer: D

Watch Video Solution

71. If S + O2 → SO2, ΔH = - 398.5kJ 


SO2 +
1
2
O2 → SO3, ΔH = - 98.7kJ, SO3 + H2O → H2SO4, ΔH = - 130.5kJ 


H2 +
1
2O2 → H2O, ΔH = - 227.3kJ 


If magnitude of enthalpy of formation of sulphuric acid at 298K is 95x, x= ?

A. Q2 = Q1 - Q3 = - Q4

B. -Q2 = Q1 - 2Q3 - Q4

C. Q1 + Q2 = - Q3 + Q4

D. Q1 - Q4 = Q2 - Q3

Answer: B

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_2asOdemkXI39
https://dl.doubtnut.com/l/_miFbOa2nVhA0


72. C2H6 (g ) + 3.5O2 (g ) → 2CO2 (g ) + 3H2O (g )  


ΔSvap H2O, l = x1 calK - 1 (boiling point is T1) 


ΔHf H2O, l = x2, ΔHf CO2 = x3, ΔHf C2H6 = x4 Hence ΔH for the

reaction is

A. -295.96KJ

B. +295.96KJ

C. -296.04KJ

D. -296.32KJ

Answer: C

Watch Video Solution

( )
( ) ( ) ( )

73. The enthalpy of the reaction 

H2 (g ) +
1
2
O2 (g ) → H2O (g )  is ΔH1 and that of 

H2 (g ) +
1
2
O2 (g ) → H2O ( l ) isΔH2.  Then

https://dl.doubtnut.com/l/_py60Wgp6HBuf
https://dl.doubtnut.com/l/_WWQnnTPHV6ya


A. -163

B. 788

C. 394

D. -81.5

Answer: A

Watch Video Solution

74. The enthalpies of HCl, NaOH ,NaCl and H2O are 

-120, - 82, - 148 and - 68 kCals. Respectively. ΔH of the following

reaction is HCl + NaOH → NaCl + H2O

A. -28.7K.Cals

B. -18 k.Cals

C. -57.3 K.Cals

D. -14 K.Cals

https://dl.doubtnut.com/l/_WWQnnTPHV6ya
https://dl.doubtnut.com/l/_6a62vaaX3twV


Answer: D

Watch Video Solution

75. ΔH0 for a reaction F2 + 2HCl → 2HF + Cl2 is given as -352.8kJ. ΔH0
f

for HF is -268.3KJmol - 1, then ΔH0
f  of HCl would be

A. -22KJmol - 1

B. 880kJmol - 1

C. -91.9kJmol - 1

D. -183.8kJmol - 1

Answer: C

Watch Video Solution

76. What is theheat of formation of C6H6, given that the heats of

combustion of benzene, carbon and hydrogen are 782, 94 and 68K. Cal

https://dl.doubtnut.com/l/_6a62vaaX3twV
https://dl.doubtnut.com/l/_ktlTcGXFiHjq
https://dl.doubtnut.com/l/_wYjUiJ0XO265


respectively

A. +14K.Cal

B. -14 K.Cal

C. +28 K.Cal

D. -28 K.Cal

Answer: A

Watch Video Solution

77. The heats of combustion of carbon hydrogen and acetylene are

-394kJ, - 286kJ and - 1301kJ respectively. Calculate heat of formation of

C2H2

A. 621K. J

B. 454K. J

C. -227K. J

https://dl.doubtnut.com/l/_wYjUiJ0XO265
https://dl.doubtnut.com/l/_WrRMXYvqg12L


D. 227K. J

Answer: D

Watch Video Solution

78. The standard enthalpies of formation of

H2O2 ( l ) and H2O ( l ) are - 187.8kJmole - 1 and - 285.8kJmole - 1

respectively. The ΔH0 for the decomposition of one mole of 

H2O2 ( l ) to H2O ( l ) and O2 (g )  is

A. -473.6K. J. mole - 1

B. -98.0K. J. mole - 1

C. +473.6K. J. mole

D. +187.8K. J. mole - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WrRMXYvqg12L
https://dl.doubtnut.com/l/_W0MgRfKyAaiH


79. The enthalpies of combustion of carbon and carbon monoxide are

-390KJmol - 1 and -278KJmol - 1 respectively. The enthalpy of formation of

carbon monoxide is 

A. 668KJmol - 1

B. 112KJmol - 1

C. -112KJmol - 1

D. -668KJmol - 1

Answer: C

Watch Video Solution

80. Calculate the heat of formation of KOH from the following data 

K ( s ) + H2O + aq → KOH (aq ) +
1
2
H2 (g ) , ΔH = - 48.4K. Cal 


H2 (g ) +
1
2O2 (g ) → H2O ( l ) , ΔH = - 68.44K. Cal 


KOH ( s ) + aq → KOHaq, ΔH = - 14.01K. Cal

https://dl.doubtnut.com/l/_Imr7968JRTnr
https://dl.doubtnut.com/l/_iu6ZNzAT9hca


A. +102.83

B. +130.85

C. -102.83

D. -130.85

Answer: C

Watch Video Solution

81. N2 (g ) + 2O2 (g ) → 2NO2 + xkJ, 2NO (g ) + O2 (g ) → 2NO2 (g ) + ykJ.

The enthalpy of formation of NO is

A. (2X - 2Y)

B. X - Y

C. 1/2(Y - X)

D. 1/2(X - Y)

Answer: C

https://dl.doubtnut.com/l/_iu6ZNzAT9hca
https://dl.doubtnut.com/l/_wO6ahTFQ5lhv


Watch Video Solution

82. If S + O2 → SO2, ΔH = - 398.5kJ 


SO2 +
1
2
O2 → SO3, ΔH = - 98.7kJ, SO3 + H2O → H2SO4, ΔH = - 130.5kJ 


H2 +
1
2O2 → H2O, ΔH = - 227.3kJ 


If magnitude of enthalpy of formation of sulphuric acid at 298K is 95x, x= ?

A. -854.4K. J

B. -754.4K. J

C. -650.3K. J

D. -433.7K. J

Answer: A

Watch Video Solution

83. For the reaction 2H2O ( l ) → H3O
+
(aq ) + OH -

(aq ) , the value of ΔH is

https://dl.doubtnut.com/l/_wO6ahTFQ5lhv
https://dl.doubtnut.com/l/_V70U1n2ezJny
https://dl.doubtnut.com/l/_0PD4Z2LTCZ3Z


A. +348KJ

B. -348KJ

C. -174KJ

D. +87KJ

Answer: A

Watch Video Solution

84. Let M1 and M2 be the masses of the nuclei 1H
2 and 2H

4 respectively.

Aslo let mp and mn be the masses of proton and neutron respectively.

A. -87

B. -170

C. +170

D. Zero

Answer: B

https://dl.doubtnut.com/l/_0PD4Z2LTCZ3Z
https://dl.doubtnut.com/l/_aaZeQLMFxx2h


Watch Video Solution

85. If the heats of formation of Al2O3 and Fe2O3 are -400 K.Cal and -190

K.Cal respectively, the heat of the following reaction is 

2Al + Fe2O3 → 2Fe + Al2O3

A. 210K. Cal

B. 590K. Cal

C. -590K. Cal

D. -210K. Cal

Answer: D

Watch Video Solution

86. C6H6 → C6H12, ΔH = - 204KJ.  Heat of hydrogenation of each C=C

(assumed to be) in benzene is [in KJ]

https://dl.doubtnut.com/l/_aaZeQLMFxx2h
https://dl.doubtnut.com/l/_zMUo75UzuIJK
https://dl.doubtnut.com/l/_t8woQckJPs3s


A. -68

B. -612

C. -204

D. -34

Answer: A

Watch Video Solution

87. Zn ( s ) + Cu + 2
(aq ) → Cu ( s ) + Zn + 2

(aq ) , 


ΔG = - XKJ, Cu ( s ) + 2Ag +
(aq ) → 2Ag ( s ) + Cu + 2

(aq ) , 


ΔG = - YKJ, then 


ΔG for Zn ( s ) + 2Ag +
(aq ) → 2Ag ( s ) + Zn + 2

(aq )  will be (in KJ)

A. -82KJ

B. -22KJ

C. +226KJ

D. Zero

https://dl.doubtnut.com/l/_t8woQckJPs3s
https://dl.doubtnut.com/l/_ilNw0Y0TbmRr


Answer: A

Watch Video Solution

88. Calculate ΔH ∘  for the reaction : 


Na2O + SO3 → Na2SO4 given the following : 


A) Na ( s ) + H2O ( 1 ) → NaOH ( s ) +
1
2
H2 (g ) , ΔH ∘ = - 146kJ 


B) Na2SO4 ( s ) + H2O ( 1 ) → 2NaOH ( s ) + SO3 (g ) , ΔH ∘ = + 418kJ 


C) 2Na2O ( s ) + 2H2 (g ) → 4Na ( s ) + 2H2O ( l ) , ΔH ∘ = + 259 kJ

A. +823KJ

B. -580.5KJ

C. -435KJ

D. +531KJ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ilNw0Y0TbmRr
https://dl.doubtnut.com/l/_izVBDgcUy1Vb
https://dl.doubtnut.com/l/_ryoP4sfJqCBK


89. Given that 

S ( s ) +
3
2O2 (g ) → SO3 (g ) + 2xK. cal 


SO2 (g ) + ½O2 (g ) → SO3 (g ) + yK. Cal. 


Which would be the enthalpy of formation SO2 ?

A. (2x - y)

B. (2x + y)

C. (y - 2z)

D. 
2x
y

Answer: C

Watch Video Solution

90. If the standard molar enthalpy of formation of

SO2 (g ) and SO3 (g ) is - 296. 82kJmol - 1 and - 395. 72kJmol - 1 respectively,

then enthalpy change for the reaction in

kJmol - 1, SO2 (g ) +
1
2
O2 (g ) → SO3 (g ) ,  is

https://dl.doubtnut.com/l/_ryoP4sfJqCBK
https://dl.doubtnut.com/l/_JshnYh7q05jh


A. -296.82

B. +98.9

C. -395.72

D. -98.9

Answer: D

Watch Video Solution

91. If the bond energies of H-H, Br-Br and HBr are 433, 192 and 364kJmol - 1

respectively, then ΔH ∘  for the reaction : 


H2 (g ) + Br2 (g ) → 2HBr (g )  is

A. -261kJ

B. +103kJ

C. +261kJ

D. -103kJ

https://dl.doubtnut.com/l/_JshnYh7q05jh
https://dl.doubtnut.com/l/_CqxNEkDqW2hL


Answer: D

Watch Video Solution

92. The standard free energy of Cu +
(aq )    is 50kJmol - 1 and that of Cu2 +

(aq )

is 66kJ. mol - 1. Calculate the change in free energy for the reaction, 

Cu +
(aq ) → Cu2 +

(aq ) + e - . 

A. -16

B. +116

C. -116

D. +16

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_CqxNEkDqW2hL
https://dl.doubtnut.com/l/_djRQmIE7jtAM


93. ΔSf or 4Fe ( s ) + 3O2 (g ) → 2Fe2O3 ( s )  is -550 J/mole/K.The process is

found to be spontaneous even at 298K because [ΔH = - 1660kJ]

A. ΔStotal = - 2000J

B. ΔStotal = + 1650J

C. ΔStotal = + 4980J

D. ΔStotal = - 4980J

Answer: C

Watch Video Solution

94. A ⇔ B, K = 8 - - - (I) 


B ⇔ C, K, = 10 - - - (II) 


C ⇔ D, K = 0.01 - - - (III) 


The correct order ofΔG values of processes at the same temperature is

A. III > I > II

https://dl.doubtnut.com/l/_hvBEtEIzEGFA
https://dl.doubtnut.com/l/_T90rmT9MnAGe


B. III > I > = II

C. I > III > II

D. II > I > III

Answer: A

Watch Video Solution

95. ΔS for vapousization of 900 g water (in KJ//K) is ΔHvap = 40KJ /mol

A. (900 × 40)

B. 
50 × 40

373

C. 
900 × 40

373

D. 
18 × 40

373

Answer: B

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_T90rmT9MnAGe
https://dl.doubtnut.com/l/_R6G7EDhFs06w
https://dl.doubtnut.com/l/_UBz3bmSfC8tq


96. ΔSsurr for H2 + 1/2O2 → H2O, ΔH - 280kJ at 400K is

A. 700 J/g/K

B. 700 KJ/mol/J

C. 700 J/mol/K

D. 0.7J /mol /K

Answer: C

Watch Video Solution

97. For a certain reaction, ΔH0 & ΔS0 respectively are 400kJ & 200

J/mol/K. The process is non-spontaneous at

A. 2100 K

B. 2010 K

C. 1990 K

D. 2020 K

https://dl.doubtnut.com/l/_UBz3bmSfC8tq
https://dl.doubtnut.com/l/_6RfLB0oVIakn


Answer: C

Watch Video Solution

98. Enthalpy of vapourisation for water is 186.5 KJ mole - 1. The entropy

change during vapourisation is _____ KJmole - 1

A. 0.5

B. 1.0

C. 1.5

D. 2.0

Answer: A

Watch Video Solution

99. One mole of ice is converted into water at 273 K. The entropies of

H2O ( s ) and H2O ( l )  are 38.20 and 60.01Jmol - 1K - 1 respectively. The

https://dl.doubtnut.com/l/_6RfLB0oVIakn
https://dl.doubtnut.com/l/_YYqJk4jckHor
https://dl.doubtnut.com/l/_kPJ0ye3V4X4b


enthalpy change for the conversion is 

A. `595.4 J ml ^(-1)

B. `59.54 J mol ^(-1)

C. 320.6Jmol - 1

D. 595Jmol - 1

Answer: D

Watch Video Solution

100. One of the following reactions involves in decrease of entropy 

A. Sublimation of dry ice

B. Crystallisation of salt from brine (aq)

C. Burning of rocket fuel

D. Decomposition of gaseousN2O4.

Answer: B

https://dl.doubtnut.com/l/_kPJ0ye3V4X4b
https://dl.doubtnut.com/l/_v7WHgrkotKQV


Watch Video Solution

101. S0
H2 ( g )

= 130.6JK - 1mol - 1, S0
H2O ( l )

= 69.9JK - 1mol - 1, S0
O2 ( g )

= 205JK - 1,

Then the absolute entropy change of H2 (g ) +
1
2
O2 (g ) → H2O ( l )  is

A. -163.2Jmol - 1K - 1

B. +163.2Jmol - 1K - 1

C. -303Jmol - 1K - 1

D. +303Jmol - 1k - 1

Answer: A

Watch Video Solution

102. Standard entropies ofH2(g), O2(g) and H2O(l) are respectively 126.6,

201.2 and 68JK - 1mol - 1 Determine ΔS for 2H2(g) + O2(g) → 2H2O(l) at 

25 ∘C.

https://dl.doubtnut.com/l/_v7WHgrkotKQV
https://dl.doubtnut.com/l/_uk23LecoPDrC
https://dl.doubtnut.com/l/_XwEMrn6qTayX


A. -574

B. +574

C. +1148

D. -1148

Answer: A

Watch Video Solution

103. The equilibrium constant for a reaction is 10. What will be the value

of ΔGθ? 


R = 8.314JK - 1mol - 1, T = 300K.

A. -2.872

B. -5.744

C. -11.488

D. 8.572

https://dl.doubtnut.com/l/_XwEMrn6qTayX
https://dl.doubtnut.com/l/_b4OnFEKbn1Vp


Answer: B

Watch Video Solution

104. For a reaction the ΔS value is -20Jmol - 1k - 1 . If the temperature is

increased from 0 ∘C at 25 ∘C , the increases in the value of ΔG is (in J 

mol - 1

A. 500

B. -500

C. 0

D. 14900

Answer: A

Watch Video Solution

)

105. Mg2 +  and Al3 +  have same

https://dl.doubtnut.com/l/_b4OnFEKbn1Vp
https://dl.doubtnut.com/l/_1qspRnD7FFY3
https://dl.doubtnut.com/l/_S0vhW10xwQXQ


A. +505.6

B. -505.6

C. -1011.2

D. +1011.2

Answer: B

Watch Video Solution

106. For the reaction A → B, ΔE = 85kJmol - 1 , if the system proceeds

from A to B by a reversible path and returns to A by an irreversible path ,

the net change in internal energy (in KJ) is

A. 170

B. zero

C. 42.5

D. unpredicatable

https://dl.doubtnut.com/l/_S0vhW10xwQXQ
https://dl.doubtnut.com/l/_lCERsojtriWm


Answer: B

Watch Video Solution

107. Which property is common in diamond and graphite ?

A. -2.9

B. +2.9

C. +5.8

D. -5.8

Answer: C

Watch Video Solution

108. The entropy value at temperature T is

A. S = ∫
T
oCP. dT

https://dl.doubtnut.com/l/_lCERsojtriWm
https://dl.doubtnut.com/l/_R2K7QH82UQoA
https://dl.doubtnut.com/l/_pw6H3MLwSC8P


B. S = ∫
T
oCP. TdT

C. S = ∫
T
o

CP

T
. dT

D. S = ∫
T
oCP. T3dT

Answer: C

Watch Video Solution

109. In the vicnity of absolute zero , the value of Cp - Cv is

A. R

B. zero

C. aT3

D. 3/2RT

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pw6H3MLwSC8P
https://dl.doubtnut.com/l/_6xmfEbjqLNWy
https://dl.doubtnut.com/l/_qVmlVdrEpcxX


110. In a reversible reaction at equilibrium the net heat change of the

reaction is :

A. Positive

B. Negative

C. Zero

D. Cannot be predicated

Answer: C

Watch Video Solution

111. S0
H2 ( g )

= 130.6JK - 1mol - 1, S0
H2O ( l )

= 69.9JK - 1mol - 1, S0
O2 ( g )

= 205JK - 1,

Then the absolute entropy change of H2 (g ) +
1
2
O2 (g ) → H2O ( l )  is

A. -163.2Jmol - 1K - 1

B. +163.2Jmol - 1K - 1

C. -303Jmol - 1K - 1

https://dl.doubtnut.com/l/_qVmlVdrEpcxX
https://dl.doubtnut.com/l/_seqUyzUJZITl


D. +303mol - 1K - 1

Answer: A

Watch Video Solution

112. At 0 ∘C ice and water are in equilibrium and ΔH = 6.0KJ then ΔS will

be

A. 22JK - 1mol - 1

B. 35JK - 1mol - 1

C. 48JK - 1mol - 1

D. 100JK - 1mol - 1

Watch Video Solution

https://dl.doubtnut.com/l/_seqUyzUJZITl
https://dl.doubtnut.com/l/_NvQWrkt6nvUH


113. Melting & boiling point of NaCl respectively are 1080 K & 1600K. ΔS

for stage -I & II in NaCl ( s )

I
→ ΔHfus = 30kJNaCl ( l )

II
→ ΔHvap = 160kJ are

A. 
ΔS(I) ΔS(II)
1 /36(KJ /mol /K) 1 /10(KJ /mol /K)

B. 
ΔS(I) ΔS(II)
36(KJ /mol /K) 100(KJ /mol /K)

C. 
ΔS(I) ΔS(II)
1 /36(KJ /mol /K) 10(KJ /mol /K)

D. 
ΔS(I) ΔS(II)
36(KJ /mol /K) 1 /10(KJ /mol /K)

Answer: A

Watch Video Solution

114. At 300K, heat of dissociation of lime stone is +180kJmol - 1.  Entropies

of CaCO3, CaO and Co2 are respectively 93, 39 and 213Jmol - 1K - 1.

Calculate ΔStotal

A. -441

B. +441

https://dl.doubtnut.com/l/_ZGRWN4tOy5Gf
https://dl.doubtnut.com/l/_StBqyinIicwx


C. +882

D. -220.5

Answer: A

Watch Video Solution

115. In the conversion of lime stone to lime,

CaCO3 ( s ) → CaO ( s ) + CO2 (g ) , the values of ΔH ∘ and ΔS ∘  are + 179.1 kJ

mol - 1 and 160.2 JK - 1mol - 1 respectively at 298K and 1 bar. Assuming, 

ΔH ∘ and ΔS ∘  do not change with temperature, temperature above

which conversion of lime stone to lime will be spontaneous is

A. +2734

B. -2734

C. -2984

D. -838

Answer: B

https://dl.doubtnut.com/l/_StBqyinIicwx
https://dl.doubtnut.com/l/_mqApbOMgWhQc


Watch Video Solution

116. For an isothermal reversible phase transition process , ΔS is

A. T /ΔH

B. T. ΔH

C. ΔH /T

D. ∫
T
o

CP

T
dT

Answer: C

Watch Video Solution

117. The thermodynamic property that measures the extent of molecular

disorder is called entropy. The direction of a spontaneous process for

which the energy is constant is always the one that increases the

molecular disorder. Entropy change of phase transformation can be

https://dl.doubtnut.com/l/_mqApbOMgWhQc
https://dl.doubtnut.com/l/_kqdXPernlaYz
https://dl.doubtnut.com/l/_iBDrh9dyncx0


calculated using Trouton's formula ΔS =
ΔH
T

. In the reversible

adiabatic process, however, ΔS will be zero. The rise in temperature in

isobaric and isochoric conditions is found to increase the randomness or

entropy of the system. ΔS = 2.303Clog T1 /T2 , C = CP or CV  


The melting point of a solid is 300K and its latent heat of fusion is 600 cal

mol - 1. The entropy change for the fusion of 1 mole of the soli (in cal K - 1)

at the same temperature would be:

A. 200

B. 2

C. 0.2

D. 20

Answer: B

Watch Video Solution

( )

( ) ( )

118. Which of the following reaction is spontaneous at room temperature

https://dl.doubtnut.com/l/_iBDrh9dyncx0
https://dl.doubtnut.com/l/_rdPqE5ZEfcLa


A. ΔH and ΔG should be negative

B. Only ΔHshould be negative

C. ΔH and ΔG should b e positive

D. Only ΔG should be positive

Answer: B

Watch Video Solution

119. One mole of ice is converted into water at 273 K. The entropies of

H2O ( s ) and H2O ( l )  are 38.20 and 60.01Jmol - 1K - 1 respectively. The

enthalpy change for the conversion is 

A. 59.54Jmol - 1

B. 5954Jmol - 1

C. 595.4Jmol - 1

D. 320.6Jmol - 1

https://dl.doubtnut.com/l/_rdPqE5ZEfcLa
https://dl.doubtnut.com/l/_jHsuauG0YkY2


OBJECTIVE EXERCISE-3

Answer: B

Watch Video Solution

1. Ionisation of energy of F -  is 320kJmol - 1 . The electron gain enthalpy of

fluorine would be

A. -358.5kJmol - 1

B. -508.9kJmol - 1

C. -208.1kJmol - 1

D. -269.9kJmol - 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_jHsuauG0YkY2
https://dl.doubtnut.com/l/_zuEAYyPs4G5q


2. For the reaction, Ag2O ( s ) ⇔ 2Ag ( s ) +
1
2
O2 (g ) ΔH, ΔS and T are 40.63

kJ mol - 1, 108.8JK - 1mol - 1 and 373K respectively. Free energy change ΔG

of the reaction will be _____

A. 300 K

B. 285.7K

C. 273K

D. 450K

Answer: B

Watch Video Solution

3. Assume each reaction is carried out in an open container. For which

reaction will ΔH = ΔE?

A. 2CO (g ) + O2 (g ) → 2CO2 (g )

B. H2 (g ) + Br2 (g ) → 2HBr (g )

https://dl.doubtnut.com/l/_KsmF05qjEuaK
https://dl.doubtnut.com/l/_c5iJhmDJPlGo


C. C ( s ) + H2O (g ) → 2H2 (g ) + CO2 (g )

D. PCl5 (g ) → PCl3 (g ) + Cl2 (g )

Answer: B

Watch Video Solution

4. Identify the incorrect statement with reference to Bentham and

Hookers system

A. If ΔGsystem < 0,  the process is not spontaneous,

B. IfΔGsystem > 0,  the process is not spontaneous.

C. IfΔGsystem = 0,  the system has attained equilibrium

D. If ΔGsystem = 0,  the system is still moving in a particular direction.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_c5iJhmDJPlGo
https://dl.doubtnut.com/l/_QWwgcymh5MlV
https://dl.doubtnut.com/l/_nxlmm5UfNafw


5. Heats of atomisation of chlorine and hydrogen are

243kJmol - 1 and 435kJmol - 1 respectively. Heat of formation of HCl is 

-92kJmol - 1. Calculate the bond energy of HCL. 

A. 380kJmol - 1

B. 425kJmol - 1

C. 245kJmol - 1

D. 290kJmol - 1

Answer: B

Watch Video Solution

6. Which is the following are not state functions ? 

i)q + w 


ii) v

iii) w 

iv) H-TS

https://dl.doubtnut.com/l/_nxlmm5UfNafw
https://dl.doubtnut.com/l/_oDcqwET3vepO


A. I, ii and iii

B. iiand iii

C. I and iv

D. ii,iii and iv

Answer: B

View Text Solution

7. For the reaction PCl5 (g ) ↔ PCl3 (g ) + Cl2 (g ) . Which of the graph 

is /are correct?

A. ΔH < 0 and ΔS < 0

B. ΔH > 0 and ΔS < 0

C. ΔH = 0 and ΔS < 0

D. ΔH > 0 and ΔS > 0

Answer: D

https://dl.doubtnut.com/l/_oDcqwET3vepO
https://dl.doubtnut.com/l/_Rr6ZKsvUXN4t


Watch Video Solution

8. The bond dissociation energies for Cl2, I2 and Icl are 242.3, 151 and 211.3

kJ/mol respectively. The enthalpy of sublimation of iodine is 62.8 kJ/mol.

What is the standard enthalpy of formation of ICl ( s )  ?

A. -93kJmol - 1

B. 245kJmol - 1

C. 93kJmol - 1

D. -245kJmol - 1

Answer: A

Watch Video Solution

9. The value of ΔH - ΔU for the following reaction at 27 ∘C will be : 

N2 (g ) + 3H2 (g ) → 2NH3 (g )

https://dl.doubtnut.com/l/_Rr6ZKsvUXN4t
https://dl.doubtnut.com/l/_R809tVsNMj91
https://dl.doubtnut.com/l/_nmvZLr8nV0JO


A. 910 K

B. 1110 K

C. 510 K

D. 710 K

Answer: B

Watch Video Solution

10. The following two reactions are known 

Fe2O3 ( s ) + 3CO (g ) → 2Fe ( s ) + 3CO2 (g ) , ΔH = - 26.8kJ /mol 


FeO ( s ) + CO (g ) → Fe ( s ) + CO2 (g ) , ΔH = - 16.5kJ /mol 


The value of ΔH for the following reaction 


Fe2O3 ( s ) + CO (g ) → 2Feo ( s ) + CO2 (g )  is

A. +10.3kJ /mol

B. -43.3kJ /mol

C. -10.3kJ /mol

https://dl.doubtnut.com/l/_nmvZLr8nV0JO
https://dl.doubtnut.com/l/_VqmRpI2YFTMt


D. +6.2kJ /mol

Answer: D

Watch Video Solution

11. In the reaction N2 (g ) + O2 (g ) ⇔ 2NO (g ) , ΔH = + 180 kJ On increasing

the temperature the production of NO

A. 750 K

B. 1000K

C. 1250K

D. 500K

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_VqmRpI2YFTMt
https://dl.doubtnut.com/l/_cB3kYePmgXpi


12. Two moles of an ideal gas is expanded spontaneously into a vacuum.

The work done is

A. infinite

B. 3 Joules

C. 9 Joules

D. zero

Answer: D

Watch Video Solution

13. For an endothermic reaction energy of activation is Ea and enthalpy of

reaction is ΔH (both in kJ mol - 1 ) Minimum value of Ea will be

A. less than ΔH

B. equal to ΔH

C. more than ΔH

https://dl.doubtnut.com/l/_vTDUptvUqK1r
https://dl.doubtnut.com/l/_DqoWtaSUl00s


D. equal to zero

Answer: C

Watch Video Solution

14. Consider the following process : 

1

2A → B ΔH = + 150(kJ /mol)

3B → 2C + D ΔH = - 125(kJ /mol)
E + A → 2D ΔH = + 350(kJ /mol)

 

For B + D → E + 2C, ΔH will be

A. 525 kJ/mol

B. -175 kJ/mol

C. -325 kJ/mol

D. 325 kJ/mol

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DqoWtaSUl00s
https://dl.doubtnut.com/l/_oPkWWVDTrxuM


15. Ionisation of energy of F -  is 320kJmol - 1 . The electron gain enthalpy

of fluorine would be

A. 10Jmol - 1K - 1

B. 1.0Jmol - 1K - 1

C. 0.1Jmol - 1K - 1

D. 100Jmol - 1J - 1

Answer: D

Watch Video Solution

16. The enthalpy change for the reaction C2H6 (g ) → 2C (g ) + 6H (g )  is x

kJ. The bond energy of C-H bond is:

A. -434.8kJ

B. -869.6kJ

C. +434.8kJ

https://dl.doubtnut.com/l/_9nPunjv9KAcx
https://dl.doubtnut.com/l/_zaByCHn9WeUT


D. +217.4kJ

Answer: C

Watch Video Solution

17. Latent heat of fusion of ice is 6kJmol - 1. Calculate the entropy change

in the fusion of ice. 

A. 10.52 cal/(mol K)

B. 21.04 cal(molK)

C. 5.260 cal/(mol K)

D. 0.526 cal (mol K)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zaByCHn9WeUT
https://dl.doubtnut.com/l/_sedZH38FDVwz


18. The standard molar engthalpy of vaporisation of benzene ΔvapH
∘  at

353 K is 30.8 kJ mol - 1. 


If the benzene vapours behave as an ideal gas, the change in internal

energy of vaporisation of 78 g of benzene at 353 K in kJ mol - 1 is

A. +37.56

B. -43.76

C. +43.76

D. +40.66

Answer: A

Watch Video Solution

19. When 5 litres of a gas mixture of methane and propane is perfectly

combusted at 0 ∘C and 1 atmpsphere, 16 litres of oxygen at the same

temperature and pressure is consumed. The amount of heat released

https://dl.doubtnut.com/l/_RNbzI1URp4Pl
https://dl.doubtnut.com/l/_lkXIsVXhDEK4


from this combustion in kJ ΔHcomb . CH4 = 890kJmol - 1,  


ΔHcomb . C3H8 = 2220kJmol - 1

A. 38

B. 317

C. 477

D. 32

Answer: B

Watch Video Solution

( )( )
( ) )

20. A reaction having equal energies of activation for toward and reverse

reaction has

A. ΔH = 0

B. ΔH = ΔG = ΔS = 0

C. ΔS = 0

https://dl.doubtnut.com/l/_lkXIsVXhDEK4
https://dl.doubtnut.com/l/_D977DLzDzgzb


D. ΔG = 0

Answer: A

Watch Video Solution

21. From the following data 

CH3OH(l) +
3
2
O2(g) → CO2(g) + 2H2O(l) 


ΔrH
∘ = - 726kJmol - 1 


H2(g) +
1
2O2(g) → H2O(l), ΔrH

∘ = - 286kJmol - 1 


C(graphite) + O2(g) → CO2(g), ΔrH
∘ = - 393kJmol - 1 


The standard enthalpy of formation of CH3OH(l) in kJmol - 1 is

A. z = x + y

B. x = y + z

C. y = 2z - x

D. x = y - z

Answer: B

https://dl.doubtnut.com/l/_D977DLzDzgzb
https://dl.doubtnut.com/l/_baCEeTSVLNiU


Watch Video Solution

22. For the reaction X2O4 ( l ) → 2XO2 (g ) , ΔU = 2.1kcal, ΔS = 20cal K - 1 at

300K, Hence ΔG is

A. 2.7 kcal

B. -2.7 kcal

C. 9.3 kcal

D. -9.3 kcal

Answer: B

Watch Video Solution

23. Which of the following statements is correct

A. ΔS is negative and therefore ΔH should be highly positive.

B. ΔS is negative and therefore, ΔH should be highly negative.

https://dl.doubtnut.com/l/_baCEeTSVLNiU
https://dl.doubtnut.com/l/_RlVVrNR6TD7s
https://dl.doubtnut.com/l/_MGCu21mjbp8D


C. ΔS is positive and therefore ΔH should be negative.

D. ΔS is positive and therefore, ΔH should also be highly positive

Answer: B

Watch Video Solution

24. Enthalpy of combustion of carbon to CO2 is -393.5kJmol - 1.  Calculate

the heat released upon formation of 35.2 g of CO2 from carbon and

dioxygen gas.

A. +315kJ

B. -630kJ

C. -3.15kJ

D. -315kJ

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MGCu21mjbp8D
https://dl.doubtnut.com/l/_uAeEIDtORm2Z


25. A sample of an ideal gas with initial pressure 'P' and volume 'V' is taken

through an isothermal process during which entropy change is found to

be DS. The work done by the gas is

A. ΔS = nRln
pf
Pi

B. ΔS = nRln
pi
Pf

C. ΔS = nRTln
pf
Pi

D. ΔS = nRTln
pi
Pf

Answer: B

Watch Video Solution

( )
( )
( )
( )

26. The correct thermodynamic conditions for the spontaneous reaction

at all temperatures is

https://dl.doubtnut.com/l/_uAeEIDtORm2Z
https://dl.doubtnut.com/l/_8RfxiV9MwFQW
https://dl.doubtnut.com/l/_hKnyokzYKpzK


A. ΔH < 0 and ΔS < 0

B. ΔH > 0 and ΔS < 0

C. ΔH < 0 and ΔS > 0

D. ΔH < 0 and ΔS < 0

Answer: C

Watch Video Solution

27. A gas absorbs 100 J of heat and is simultaneously compressed by a

constant external pressure of 1.5 atm from a volume of 8.0L to 2.0L. The

change in internal energy for the gas in Joules is (1L - atm = 101.32 J)) 

A. +505J

B. 113625J

C. -500J

D. -505J

https://dl.doubtnut.com/l/_hKnyokzYKpzK
https://dl.doubtnut.com/l/_xnq9w6c68kOH


Answer: D

Watch Video Solution

28. In the conversion of lime stone to lime,

CaCO3 ( s ) → CaO ( s ) + CO2 (g ) , the values of ΔH ∘ and ΔS ∘  are + 179.1 kJ

mol - 1 and 160.2 JK - 1mol - 1 respectively at 298K and 1 bar. Assuming, 

ΔH ∘ and ΔS ∘  do not change with temperature, temperature above

which conversion of lime stone to lime will be spontaneous is

A. T > 298K

B. T < 425K

C. T = 425K

D. All Temperature

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xnq9w6c68kOH
https://dl.doubtnut.com/l/_4LHQMe7S7SGK



